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TODAY you may be making far- 
sighted plans for a more modern 
water plant to meet the postwar 
development of your community. 

For that plant naturally you 
will want the extra safety and 
flexibility of operation that will 
be afforded by an installation of 
the most modern type of chlorina- 
tors. 

New applications of Break- 
Point chlorination and potential 
chlorination will add to the safety 
and palatability of water. New in- 
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stallations of automatic chlorina- Vater I 
tors, with chlorine flow be, and 
will increase the convenience and 

ay be 
surety of treatment. Duplicate _ oh 
chlorinators will assure protection nsatisfi 
in all emergencies. tors not 

In the meantime, Wallace & those in 
Tiernan will be glad to help keep tributior 
your present installation in most have bee 
effective service, by suggesting bo the : 
methods to get the utmost from cian 
chlorinating equipment and by 
supplying necessary replacement freatmer 


parts. 
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T is the business of the producer 
ind distributor of water for do- 
estic use to deliver it to the customer 
good condition, not alone from the 
andpoint of taste and odor, but also 
acteriologically. Means are available 
or the production of a safe water, so 
Mr as disease transmission is con- 
Merned, and the control of taste and 
dor is becoming better understood. 
Vater leaving a purification plant may 
,and generally is, satisfactory ; yet it 
nay be delivered to customers in an 
nsatisfactory condition because of fac- 
ors not under the direct control of 
hose in charge of purification or dis- 
ribution. For too long, customers 
ave been allowed to make connections 
9 the public water supply, with no 
juestions asked regarding the use or 
treatment of the water to be supplied 
i the effect such treatment may have 
its safety or salubrity. 

| It is becoming increasingly apparent, 
0 those who investigate reports of 
rater troubles, that persons engaged 


A contribution by C. K. Calvert, Supt. of 
. Indianapolis Water Co., Indianapolis, 


Industrial Water Treatment as a Distribution _ 


System Hazard 
By C. K, Calvert 


in industrial plant maintenance and 
operation cannot always be trusted to 
regard drinking water systems with 
respect. If water is needed for some 
particular operation, a connection may 
be made to the public supply even 
though such a connection will be ac- 
tively or potentially dangerous. If a 
sewer line is flat and clogs easily, a 
booster jet may be installed to operate 
with water from the public supply, with 
no attempt to prevent back-flow. 

Any operation within an industrial 
plant or any condition in the distribu- 
tion system itself which causes or per- 
mits a reversal of the normal flow of 
water into the premises may result in 
contamination which is objectionable 
or actually dangerous. The reversal of 
flow may result in the entry of objec- 
tionably treated water into the mains, 
so that the casual user of water on 
adjacent private property may be ad- 
versely affected, to the discredit of the 
public supply. 

When water passes a customer’s 
meter or, in the absence of meters, 
enters his en it is sold to him 


a 
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because he has paid or will pay for 
it and presumably it becomes his prop- 
erty to do with as he wishes, just as 
in the case of a purchased barrel of 
salt, a horse or an automobile. But 
a man may use an acquired thing in an 
illegal or unethical way. The water 
department is concerned with this pos- 
sibility, in the case of purchased water, 
because such use may actually affect, 
or reflect on, the quality of the water 
distributed for general use. 

After entering a customer’s prop- 
erty, subsequent contamination of the 
water is clearly the responsibility of 
the new owner. It happens, however, 
that any complaint regarding water is 
not necessarily directed toward the last 
owner but may be toward the producer 


of the water, who is held responsible 


in the minds of most persons. Thus, 
as a matter of his own protection, as 
well as for the protection of the public 
health, it becomes necessary for the 
_ producer and distributor of water to 
_ know something of the uses to which 
it is to be put and the means of handling 
it after it is delivered to a customer. 
Either cross-connections between a 
potable and a contaminated supply or 
back-siphonage from toilet fixtures or 
_ manufacturing process may render the 
- water in a private or public distribu- 
tion system unfit for use as drinking 
water. The conditions under which 
these means may affect water quality 
substantially the same as those 


under which planned treatment by a 


customer may become important to the 

_ public health and convenience. 

_ Supplemental corrective treatment of 

= public water supply on users’ prem- 
ises is necessary in some cases to re- 

_ duce deposition or corrosion (as the 

case may be) in the interior piping 


7 a stem, or to render the water more 


suitable for special process use. ca 


| 


JOURNAL—-AMERICAN WATER WORKS ASSOCIATION 


general equipment coming into contac 
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To protect the users of water fcome v 


drinking purposes and consumers gmium 

food containing it, it is worth while poisono 
lay down certain rules which ies 
govern the handling of water themsel 
supplemental treatment of the pybifof the 
supply is required. jistribu 


If the treated water is to be ug by the 
for human consumption (either in fog system 
prepartion or directly as a beverage ing wat 
great care is necessary to: (1) Prevenf the wa 
bacterial contamination of the wate :aminat 
(2) avoid the use of poisonous chem 
cals; and (3) avoid the addition 9 Proper 
excessive amounts of chemicals, whicel The 
are harmless in concentrations effectiy4 must b 
in obtaining the desired results, preclude 

Miscellaneous water treatment ih ot 
difficult to control that it should careless 
discouraged. Suitable treatment maj icals in 
in most cases, be applied economicalif careful 
at the municipal purification plant, ref storage. 
sulting in greater uniformity and avoid} the solu 
ing conditions injurious to health} chemica 
Where supplementary treatment of be high 
water is unavoidable, it should be ap} bacteric 
plied only with the approval of thf ing sto 
public health agency having jurisdic} actual | 
tion. of bact 

No compounds which are poisonou} taminat 
or injurious should be used, either alonf The 
or mixed with harmless chemical} be of g 
Permissible compounds are sodium sili} capable 
cates, sodium carbonate, sodium }i{ amount 
carbonate, sodium hydroxide, sodiun} Regardl 
phosphates, cal. ium carbonate, calciunf high co: 
bicarbonate at:d calcium hydroxide} able cor 
None of thes2 chemicals should bf injuriou 
added in such amount as to produc} added t 
causticity or to increase the total alka| as poss 
linity, total hardness or total silij necessat 
content of the water by more than Sif device 1 
ppm. gent, br 

For the protection of pipelines aniafter th 
scription 
be made 
with at 


been found tha 
ar: effective it 


with water, it has 
certain metallic salts 


‘ 


waters. One example is chro- 
ts q@mium compounds. These salts are 
tiled poisonous when taken into the human 
houlf digestive tract. They do not make 
nemselves apparent to the casual user 
pub of the water. If an industrial water 
4istribution system must be protected 
usd by the use of such compounds, that 
food system must be separated from drink- 
rage ing water lines just as carefully as if 
every the water contained in it were con- 
rater] taminated bacteriologically. 


“|proper Storage for Chemicals 


whic The stock of treatment chemicals 
ctipf must be stored in such a way as to 
preclude the possibility of contamina- 
issftion or tampering by unauthorized, 
d bcareless or vicious persons. The chem- 
mart icals in the feeding device require as 
calif careful protection as those in stock 
, rf storage. When feeding devices are of 
void) the solution type, the concentration of 
alti} chemicals in the stock solution should 
: qi high in order to obtain all possible 
bactericidal or bacteriostatic action dur- 
thy ing storage of the solution prior to 
sdicf actual use. Otherwise multiplication 
of bacteria may take place and con- 
1oug tamination of the treated water. 
long The chemical feeding device must 
cat be of good construction and must be 
sil{ capable of delivering the required 
bij amount of chemicals with accuracy. 
iun} Regardless of toxicity, even moderately 
iun| high concentrations of otherwise suit- 
ide] able compounds may be nauseating or 
bf injurious. The amount of chemicals 
uc} added to the water must be as small 
ka} as possible to produce the condition 
lice} necessary of attainment. The feeding 
| device may be operated by an intelli- 
gent, but technically untrained, person 
wijafter thorough instruction. The pre- 
ac} scription of treatment for a water must 
habe made only by a chemist or engineer 
infwith at least five years experience in 
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water chemistry or treatment. At least 


monthly chemical examinations should 
be made of samples of the treated and 
untreated water to determine: (1) the 
necessity for continued treatment and 
(2) the effectiveness of the treatment. 

In food handling, preparation or 
packing, the process water coming in 
contact with the product, or being in- 
cluded with it in the package, should 
be subject to the same provisions as 
apply to water for drinking. 

It has been proposed that water for 
drinking purposes in large establish- 
ments be treated with sodium chloride 
during the warm months to obviate the 
necessity for individuals to take the 
salt tablets generally provided where 
temperatures are high. This is prop- 
erly considered to be a corrective water 
treatment and should come under the 
provisions included herein. The salt 
added to the water for this purpose is 
rather small in amount and will tend 
to increase bacterial growth rather than 
retard it. When such treatment is 
given, the salt solution in the feeding 
device should be as concentrated as 
possible to reduce the rate of bacterial 
growth before the solution is added to 
the water. The fact that the addition 
of salt to all of the drinking water is 
included herein as a_ supplementary 
water treatment process does not mean 
that the plan is unreservedly approved. 
In fact quite the contrary is the case. 
Such addition may be objectionable to 
some and to many people in some oc- 
cupations. It should not be used ex- 
cept on the advice of qualified experts. 

In many cities, acetylene plants in 
industrial establishments have been so 
operated as to develop higher pressures 
than are usually carried in public dis- 
tribution systems. The solution from 
such plants may not cause illness or 
death, but is highly offensive in drink- 
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ing water. For this reason, these 
plants should come under the provi- 
sions of the regulations affecting sup- 
plementary water treatment. 

In soda fountains and drug stores, 
the public supply is used generally for 
making carbonated water. Usually, 
only a single check valve is placed 
between the drinking water supply and 
the carbonated water. In the experi- 
ence of many water plant operators, 
complaints have been received of tastes 
in the drinking water in such estab- 
lishments and, occasionally, carbonated 
water has been forced back into the 
general distribution system with ad- 
verse customer reaction. All estab- 
lishments using the public supply for 
carbonation should come under the 
provisions of the regulations affecting 
supplementary water treatment. 

Distribution systems in some large 
industrial and office buildings have be- 
come seriously clogged with deposits 
derived by corrosion of the pipe by the 
water furnished for public use. It has 
been found that acid, containing in- 
hibitive agents, is effective in remov- 
ing the deposits and increasing the 
carrying capacity of the pipe. There 
is great danger that these acid solu- 
tions may be drawn back into the dis- 
tribution system in the event of sudden 
reduction of pressure. When this type 
of treatment is given to internal piping 
systems, they should be separated phys- 
ically from the general water system 
and supplied with water by a special 
pump for chemical application and sub- 
sequent flushing. Before the private 


system is reconnected to the public 
supply, chemical tests must be made to 
show that the chemicals used in treat- 
ment are removed completely. 

Some waters attack some metals to 
such an extent as to affect the health 
The pro- 


of the users of the water. 
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ducer of a public water supply shogify 
and does see that the water delivered! 
into his distribution system is of sud 


character as to produce no danger 


reactions with the material of whic! 


the distribution system is constructe; 


It is, obviously, the responsibility gf 
the water customer to see that his op: 


distribution system is made of a may 
rial which will not react adversely wi 
the water in the public supply. 
inferior piping is found in a pri 
distribution system, that system shoy| 
be treated in the same manner as 4 
supplementary water treatment weq 
applied. If a change is made in ti 
character of the public supply whid 
renders previously safe metals day] 
gerous, however, the  responsibiliy 
plainly lies with the water produ 


unless due general notice has beds 
given to the owners of private supplie 
advising them concerning the specif: 


change which has been made and 


the probable effect on customary pip§t 


materials. 


> 
The use of private filters for ty 
removal of objectionable solids in th 
public supply concentrates such soli 
on the surface of the filters. A back 
flow into the general distribution sy 
tem may concentrate these solids inj 
rather small amount of water a 
cause an objectionable condition. Sue 
filters, therefore, come under the pro 
visions affecting supplementary wate 
treatment. In hard-water districts 
zeolite water softeners are used t 
provide soft water for certain indus 
trial uses. Business establishment 
employ them frequently. If a negatiy 
pressure should occur at the time ¢ 
regeneration of zeolite softeners, stron 
brine solutions may be drawn 
into the distribution system. To 
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vent this occurrence, plants larger than 
hose used in single dwellings should 
e considered as coming under the pro- 
visions affecting supplementary water 
The amount of brine which 


wold-size softener is generally too small 
be objectionable. 
In many places the practice of add- 


dig water to low-pressure heating boil- 


es directly from the water supply is 
jollowed. Under certain conditions, 
hot water (perhaps containing a con- 


dentration of chemicals in solution or 
en suspension ) may be forced back into 


the service lines on the customers 


iq oremises or even into the distribution 


system itself. When boilers for heat- 
ing or other purposes are directly con- 
nected to the water service lines, the 
stvice should be considered as coming 
wider the provisions affecting supple- 
mentary water treatment. 

It has come to the writer’s attention 
that in severe climates anti-freeze liq- 
uids and solutions are used to some 
extent in sprinkler systems during the 
winter. Some of the substances which 
have been used are toxic and all are 
objectionable in water for human con- 
sumption. It is perfectly obvious that 
no poisonous substance should be used 
for such a purpose. The service sup- 
plying such a system should be con- 
sidered as coming under the provisions 
affecting supplementary water treat- 
ment. The best means of preventing 
freezing in exposed sprinkler piping is 
to use the dry system. 

Corrective Treatment __ 
Certain manufacturing and process 
industries present unusual hazards, 
and, although the water they use is 
not necessarily given supplementary 
treatment, it may be well to call atten- 
tion to the need for similar protection 
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of their service lines. Sewage dis- 
posal, garbage and refuse, rendering, 
slaughter and organic fertilizer plants 
are types whose service lines should be 
equipped in the same manner as if — 
supplementary water treatment were 
applied. 

Wherever water is given supple- 
mental corrective treatment by users, 
a system of double check valves and 
gate valves should be placed at the 
meter on all service lines from the 
public supply. The protective valve 
system should consist of two gate 
valves between which are placed two 
check valves, at least three feet apart. 
For lines three inches in diameter and | 
under, the check valves should be brass — 
or bronze with renewable composition 
cold-water discs. For lines larger than 
three inches in diameter “Factory Mu- _ 
tual” type all bronze rubber-faced 
check valves or approved iron-bodied 
bronze or brass-mounted rubber-faced 
check valves should be used. Outside 
screw and yoke rising stem gate valves _ 
are preferable. 

To be able to test the functioning 
of the check valves, a petcock and 
connection for a pressure gage must 
be provided close to each check valve 
and on the side nearer the service line | 
from the public water supply. The © 
protective valves must be located ina _ 
basement or outside frost-proof pit and 
must be accessible for inspection and 
test at all times. Routine testing of — 
the check valves should be made twice © 
each year and faulty operation should 
be corrected at once. The design of 
the check valves and their exact ar-_ 
rangement must meet the approval of — 
the State Sanitary Engineer. & 

It is recognized that check valves _ 
are mechanical devices and as such are — 
subject to failure which may come _ 
suddenly. The life of check valves — 
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and the suddenness with which they 
fail are more or less in proportion to 
their quality. For this reason only 
approved types and makes should be 
installed. When high quality valves 
have been installed, experience has 
shown that more than very small leaks 
occur very infrequently. 

In some states, at least, prohibtion 
of cross-connections between a private 
and public supply has resulted in the 
existence of secret cross-connections. 
Certainly all cross-connections should 
be prohibited, but it is not enough for 
authorities, either public health or pub- 
lic water supply officials, to prohibit 
such connections. They must also 
prevent them from affecting the public 
water supply insofar as is possible. 

In addition to prohibiting cross-con- 
nections, a regularly inspected system 
of check valves adds safety to the situ- 
ation. Summarizing the figures pre- 
sented by E. Sherman Chase,* it is 
found that in 29 of the more than 
13,000 inspection cases cited, both 
checks were found leaking. Nineteen 
such failures occurred in one state in 
a single year, which suggests that there 
may be some special explanation with 
respect to them. At any rate, the low 
percentage of failures recorded lends 
strength to the recommendation of the 


* Present Status of Cross-Connection Con- 


trol. Jour. A.W.W.A., 32: 1737 (1940) ; 
see Table 2, p. 1750. oa 
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double check valve plan—provided thy 
the valves are of good quality ay 
inspected twice a year. 

Sometimes, when a water custom, 
treats only part of the water jp 
manner which renders it unsuitable 
drinking or for use in food products », 
beverages, he installs check valves ; 
prevent a back-flow into potable wa 
lines. In such cases, the customer 
intent is good, but it must be remem. 
bered that uninspected or unteste 
check valves may fail. Similarly, in. 
proper piping connections are so easih 
made within a manufacturing plan 
that it is considered necessary to pro 
tect the service lines at the meter gy 
that no accident may result in the cop. 
tamination of the water in the public 
distribution system. This measure i 
taken in addition to the check valves 
a customer may install for his ows 
protection. 

The enforcement, by a water de. 
partment, of rules designed to protect 
users of water from the effect of sup. 
plemental treatment carries with it no 
responsibility for the adequacy of such 
measures or for the result of their 
failure to function as intended. The 
water department is in the position of 
protecting its customers, casual water 
users and itself as best it can and no 
responsibility can be placed upon tt 
for the acts of any customer whieh 
may affect water quality within or 
without his own premises. 
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HE expanding federalization of 
drinking water control, the great 
increase of wartime abuses in the use 
o§ domestic water systems and the 
phenomenal development of protective 
devices against back-flow makes de- 
jrable a clear conception of the degree 
io which ideal drinking water standards 
will actually be put into practice. 
Health officials have failed in their at- 
empt to reserve drinking water sys- 
ms for drinking purposes only. The 
day of avoiding all cross-connecticns 
jas passed. The time has arrived for 
the health official to put his foot down 
on mounting incorrect uses of water 
aid to take a definite stand against 
wme of the newer hazards brought 
about by war conditions. The old 
standards have been successful in re- 
ducing the now rare water-borne dis- 
eases of typhoid, paratyphoid, dysen- 
tery and cholera to the point where 
medical students are unable to obtain 
dinical experience. The new Public 


A portion of a discussion prepared for 
and presented in a symposium on the U.S. 
Public Health Service Drinking Water 
Standards (see p. 1409 of this JouRNAL) on 
lune 18, 1943, at the Cleveland Conference 
w R. F. Goudey, San. Engr., Dept. of 
Water & Power, Los Angeles. This por- 
tion of the discussion is published here as 
1 separate article to facilitate its study in 
elation to the article “Industrial Water 
lreatment as a Distribution System Haz- 
rd,” by C. K. Calvert, immediately pre- 
eding. 
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Health Service Drinking Water Stand- 
ards (1) will be helpless to cope with 
present-day conditions unless the Amer- 
ican Water Works Association squarely 
faces the new issues. 

Increasing 

Federalization of water supply su- 
pervision is expanding. Only by mak- — 
ing the new Drinking Water Stand- _ 
ards more practical by the help of the 
American Water Works Association 
participation can the water works op-— 
erator be given a fair break. [ 

At first, the U.S. Public Health _ 
Service exercised its quarantine power 
at ports to include supervision of ship — 
water supplies. About thirty years — 
ago the Interstate Commerce Commis- 
sion delegated commerce powers to the 
U.S. Public Health Service to regu-_ 
late water supplies used on interstate — 
carriers. Although some operators _ 
have been asked to submit water analy- _ 
ses to their state boards of health, the — 
entire procedure has been dealt with in | 


a secretive and confidential manner, — 
the operator never knowing when or | 
to whom his supply has been certified. — 
Some state health departments have — 
been using the federal standards for — 
all their supplies regardless of whether | 
the water was used on ships or inter- 
state carriers. 

With the creation of the Federal 
Security Agency and absorption of the — 


= 
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U.S. Public Health Service in it, the 
latter was given power through the 
Office of Civilian Defense to increase 
its functions and expand its personnel 
so as to have specific supervision in 
an advisory way over all water sup- 
plies. 

Prior to 1937, the U.S. Public 
Health Service was authorized to make 
a spot survey of cross-connections in 
federal buildings. A most excellent 
illustrated report (2) dealing with pub- 
lic health hazards in plumbing was re- 
leased. Water works men can, and 
rightly so, expect to be asked to clean 
up cross-connections and faulty plumb- 
ing. 

Other federal agencies are now ex- 
pecting water supplies to meet federal 
standards not only for water, but also 
for plumbing. In 1938, the National 
Bureau of Standards issued an excel- 
lent report (3) on plumbing standards. 
These recommendations are now in- 
vokable by the U.S. Public Health 
Service. Housing projects using the 
emergency plumbing standards, ap- 
proved by the President of the United 
States in 1942 (4), require local au- 
thorities to avoid all sanitary defects 
relative to cross-connection and_ back- 
flow conditions and even require eight 
copies of bacteriological summaries to 
see if the supply compaes with federal 
standards before a project can start. 
The new regulations of the Coast 
Guard, approved by the President of 
the United States in 1943 (5), and 
dealing with the “Security of Vessels 
in Port,” specifically require co-opera- 
tion of municipal officers (which, in 
this case, includes water works op- 
erators) to work with ship authorities 
to safeguard their water supply at the 
dock. Every military detachment or 
post within municipalities requires 
water works operators to furnish, on 
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forms provided for the purpose, chem. 
ical and bacteriological data (where the 
information is available) on the bagi 
of which they may evaluate the supply 
according to the federal standards, ~ 
The need to get down to brass tack 
so far as practical standards are ¢op. 
cerned, is evident; otherwise, cases oj 
arbitrary interpretations in the fie 
will create embarrassing situations, 


Wartime Tendencies 


Wartime trends have increased sani. 
tary defects and health hazards. The 
use of drinking water systems fo; 
drinking water only has been violated 
by policies of the War Production 
Board in prohibiting, in many cases, 
the use of critical materials for such 
purposes. In some instances, domestic 
lines have been converted into joint 
industrial and domestic lines and, in 
others, they have been connected with 
dual sources of supply to satisfy newer 
clamors for increased fire protection 
Management of industrial plants has 
jeopardized the safety of water supply 
to increase production. In one plant, 
for instance, a worker, on finding the 
drinking water salty, is expected to 
spit out the polluted water and retum 
later when he may find the supply 
fresh. 

New policies in regard to ship water 
systems endanger municipal systems. 
Every ship at dock is required to have 
a fire line under pressure on board 
This requires more shore connections 
than previously. Ships which formerly 
carried several hundred men to sea for 
a few weeks’ duration are now carty- 
ing 900-2000 men and remain at sea 
for four to six weeks at a time. Bal- 
last tanks are used for fresh water 
and salt water pumps must be used to 
transfer water from one tank to at 
other. New ships properly fitted a 
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shipyards at the time of their con- 
g¢ruction are re-piped at sea to meet 
these operating conditions. 

Defense plants are now using a 
wider variety of poisonous substances 
(particularly in plating operations) in 
ways which might easily cause back- 
fow into the water system. New and 
ynique devices for using water, which 
constitute inter-connections are being 
employed. In many cases, expansion 
of plant facilities has overloaded the 
water system to the point of creation 
of partial vacuums in the private dis- 
tribution piping systems. 

It would be difficult to ascertain a 
(ue picture of present conditions 
throughout the country but, from a lim- 
ited knowledge of what is occurring 
in the West and Southwest, it is evi- 
dent that standards must be made prac- 
tical. For instance, in Los Angeles 
where a most progressive campaign 
against. cross-connections has been 
waged for fourteen years, inspections 
made in defense plant and military 
areas during the past six months re- 
vealed the existence of over 10,000 
cross-connections. While some of 
these cross-connections were plumbing 
hazards, the preponderance were even 
more serious due largely to the fev- 
erish rush to provide defense and mili- 
tary facilities following the declaration 
of war. In five widely separated areas 
on the Pacific Coast, during the past 
six months, eighteen known instances 
of water supply pollution from cross- 
connections and/or inter-connections 
have involved thousands of shipyard, 
airplane and military personnel, caus- 
ing not only the actual loss of several 
ships and of many bombers, but also 
impairing the health of the workers 
and increasing involuntary absenteeism. 
A number of the cases involved pump- 
ing of salt water from ships into yard 
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systems and back again into the drink- 
ing water supplies of the boats them- 
selves. In two cases, ships so affected 
were notified at sea to take precautions 
for water so obtained. 


Development of Protective Devices 


Progressive development of check 
valves has resulted in their meeting 
higher specifications and in providing 
attachments to satisfy partial vacuums 
and to destroy excessive property pres- 
sure passing a primary check valve, so 
that a broken connection automatically | 
exists when use of water ceases or 
back-flow conditions arise. Protective — 
units are now available for small serv-_ 
ices. Such devices have a practical 
application. In this respect, it should _ 
be noted that the U.S. Public Health — 
Service, as early as 1930, directed state 
boards of health to adopt specifications _ 
and approval procedure for modern — 
back-flow preventive devices, but this 
task still remains to be done. : 

Management in Southern California 
industry now knows that it pays divi-— 
dends to keep water supplies safe from _ 
back-flow pollution and is ready to_ 
install back-flow preventive devices. 

In the absence of nation-wide specifi- 
cations or lists of approved devices, 
management feels that someone a: 
been lax in his duties. 


Practical Details 


It is quite proper to set up ideal 
standards and strive for mathematical a 
accuracy so far as bacterial results are 


concerned, but, somewhere in the se-— 7 
quence, definite policies must be for- 
mulated to cover such points as: 
1. Improper uses of water - 
2. The circumstances under which | 
back-flow protective devices may be — 
employed 
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3. Distribution system sanitary de- 
fects which should be corrected. 

4. Methods of protecting siamese 
connections, when installed on do- 
mestic water systems 

5. Methods of protecting fire lines 
having yard or pier-head connections 
approved by the National Board of 
Fire Underwriters, when furnished 
with water from the public drinking 
water system. 


Extension of Responsibility 


Water works operators usually feel 
that their jurisdiction terminates at a 
property line or meter. In 1941, 
Moore (6) indicated that this is no 
longer true. Under Sec. 1.6 of the 
revised Drinking Water Standards 
(1), the water works operator defi- 
nitely becomes responsible for the 
safety of the water supply from the 
source to the free-flowing. outlet of 
the ultimate consumer. This require- 
ment is based on the fact that inter- 
ruptions of street main service from 
breaks, shutoffs, fire pumping or suf- 
ficient drops in pressures in hilly areas 
might draw pollution from private 
premises out into street mains and, on 
resumption of normal pressure, force 
such pollution into adjacent services. 
Some operators have already provided 
back-flow protection at the meter for 
particularly dangerous service connec- 
tions. This leaves the health authori- 
ties responsible for the safety of the 
piping system within such premises. 

Water works operators are now 
duty bound to shut off all affected serv- 
ices when street mains are shut down 
for repairs, to provide air inlets in 
hilly territory to minimize vacuums 
when mains break or are drained and 
to provide back-flow protection on par- 
ticularly dangerous water services. 
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Within private premises, water work 
operators should establish co-ording. 
tion with health and building depart. 
ments in order that appropriate polig, 
power may be invoked when necessan 
Rules and regulations of all water de. 
partments should include the right 
enter private premises on reasonabk 
notice, to make inspections and to dis. 
continue service if violations persis 

In Los Angeles, the Cross-Conner. 
tion Control Advisory Committee wa; 
created by joint action of Health 
Building and Safety and Water Com. 
missions and the Board of Mechanica 
Engineers to determine policies oj 
water supply safety, to eliminate sarj- 
tary defects, to employ inspectors with 
proper deputization and to effect com. 
pliance with city ordinances and state 
resolutions pertaining to water supply 
safety. This pattern might be fol- 
lowed elsewhere to advantage. The 
wider responsibility of water opera- 
tors must be met. 


References 


1. Public Health Service Drinking Water 
Standards. 1942 Edition. Pub. Health 
Rpts., 58: 75 (Jan. 15, 1943); Jour 
A.W.W.A., 35: 93 (1943). 

. Public Health Hazards in Plumbing 
U.S. Public Health Service, Washing- 
ton, D.C. (Dec. 1937). 

3. Cross-Connections in Plumbing Systems 
Research Paper RP1086, National Bu- 
reau of Stds., Washington, D.C. (Apr. 
1938). 

4. Emergency Plumbing Standards for De- 
fense Housing. Div. of Defense Hous- 
ing Co-ordination, Exec. Office of the 
President, Washington, D.C. (Feb. 
1942). 

. Regulations for the Security of Vessels 
in Port. U.S. Coast Guard, Washing- 
ton, D.C. (Jan. 1943). 

6. Moore, Ropert E., Jr. Legal Aspects 
of Cross-Connection, Inter-Connection 
and Back-Flow Protection. Jour. A.W 


W.A., 33: 495 (1941). 


bo 


4 


The 


quali 
requ 
impr 
the 
from 
those 
plan 
the 1 
able, 
chan 
lo t 
com 


£ 
a 
| 
| 


V ol. 35 


Works 
Ording. 
depart. 
Police 
essary. 
ter de. 
ight 
Onable 
to dis. 
Sist 
onnec- 
Was 
Lealth, 
Com. 
1anical 
es of 
Sani- 
with 

com- 

State 
upply 
fol- 

The 
pera- 


Water 
Tealth 
Jour. 


nbing 
shing- 


stems. 
Bu- 
(Apr 


De- 
Tous- 
f the 
(Feb, 


hing- 


pects 
ction 


\.W 


N studying the new U.S. Public 

Health Service standards for water 
qality, it appears that some of the 
requirements and recommendations are 
impracticable from the viewpoint of 
the state sanitary engineer and, in turn, 
from that of the laboratories, such as 
those of municipal water purification 
plants, under his supervision. While 
the impracticability is not insurmount- 
able, it does seem that certain of the 
changes made in revising the standards 
do not have sufficient merit to over- 
come the obstacles of putting them 
into effect. 

In discussing the various items, ref- 
erence will be made to the enumerated 
sections of the standards, as published 
in Public Health Reports and in the 
JouRNAL.* 


A symposium presented on June 18, 1943, 
at the Cleveland Conference by F. H. War- 
ing, Chief Engr., State Health Dept., Co- 
lumbus, Ohio; G. D. Norcom, Cons. San. 
Engr. & Chemist, New York; R. F. Goudey, 
San. Engr., Dept. of Water & Power, Los 
Angeles; C. K. Calvert, Supt. of Purif., 
Indianapolis Water Co., Indianapolis; C. R. 
Cox, Chief, Bureau of Water Supply, Div. 
of Sanitation, State Dept. of Health, Al- 
bany, N.Y.; and J. K. Hoskins, Sr. San. 
Engr., U.S. Public Health Service, Wash- 
ington, D.C. 

1Pub. Health Rpts., 58: 
1943); Jour. A.W.W.A., 35: 


75 (Jan. 15, 
93 (1943); 
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By F. H. Waring, G. D. Norcom, R. F. Goudey, C. K. Calvert, 
C. R. Cox and J. K. Hoskins 


From the State Sanitary Engineer’s Viewpoint—F. H. Waring 


a 

Bacteriological Quality 
Standard Portions Standard 
Samples: In Secs. 1.8 and 1.9, the re-_ 
porting agency is given the option of | 


examining, as a “standard portion,” — 


either 10-ml. or 100-ml. quantities of 


water. Likewise, in Sec. 1.9, it is 
noted that the “standard sample” may ~ 
consist of either five standard portions 
of 10-ml. or five standard portions of 
100-ml. quantities. The embarrass- 
ment of changes in equipment neces- — 
sary to run standard portions of 100 
ml. are many. State laboratories and — 
water works laboratories would have 
to purchase extensive new equipment, | 
such as sample bottles, pipets and fer-— 
mentation tubes, to perform analyses — 
on the 100-ml. portions. New incu- 
bators of larger space to accommodate | 
the large samples might also be neces- 
sary. The sampling bottle would have 
to be greater than 500 ml. in capacity | 
to accommodate the taking out of five. 

standard portions of 100 ml. each. © 
Extra cost for media is still another 
factor. It would seem that the refine- — 
ments in the accuracy of the coliform 
index would not warrant the added | 
expense above indicated, although there _ 


reprints available from Superintendent of | 
Documents, Washington, D.C., by request- | 
ing Reprint No. 2440, price 10 cents. 


The U.S. Public Health Service Drinking Water Standards | 


is no denying the fact that testing 
100-ml. portions does give more accu- 
rate results. 

Criticism of permitting an option to 
be exercised as to whether 100-ml. or 
10-ml. portions make up the standard 
sample occurs to the writer. For ex- 
ample, persons desiring to embarrass 
the reporting agency could deliberately 
use 100-ml. portions for the standard 
sample to obtain results that could be 
construed by the public as being at 
variance with the results obtained by 
the regular reporting agency using 10- 
ml. portions. This is especially true 
if single or only occasional samples 
are taken instead of a routine series 
of samples. Obviously, such a proce- 
dure would be unfair, but it could 
legally be used by an unscrupulous per- 
son trying to embarrass the local ad- 
ministration of a municipal water sup- 
ply system. To the writer, it would 
seem better to say that the official 
standard portion shall be 10 ml., al- 
_ though no objections will be offered to 
using 100-ml. portions in the interest 


of greater accuracy of reporting a 


series of results. 


Collection of Samples: From study 
of Ohio practice, it appears that the 
standards are not being adhered to in 
many laboratories, including the state 
_ laboratories. There are many reasons 
for the deviations. For example, al- 
though every standard sample is sup- 
_ posed to have five standard portions 
— tested, the Ohio state laboratory makes 
only two standard portions for coli- 
organism determination. The 


vast number of samples handled in 
the state laboratory precludes the run- 
ning of five standard portions on each 
sample; either fewer samples must be 
tested or more equipment must be pur- 
chased and a larger personnel of tech- 
nicians must be employed. 
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The same comment is true with re. 
spect to some water works laboratories 
Many operators feel that it is mor 
informative in a series of results, ey. 
tending, say, for every day throughoy 
the month, to make fewer than fiye 
standard portions per sample and ty 
make them every day, than to take fiye 
standard portions but confine the tes. 
ing to every other day or every third 
day. There is merit to this argument 
in view of the limitations of equipment 
and laboratory help. 

The examination of a sample is s 
posed to be performed within 12 hr 
of the time of collection of the sample 
and the sample itself is supposed to 
be kept at a temperature between 6° to 
10°C. (43° to 50°F.). This is ob 
viously impossible for the vast major. 
ity of samples tested by a state lab 
oratory, where the elapsed time be. 
tween the collection of samples and 
analysis is a minimum of 24 hr. and 
more often 48 hr. The Ohio labora- 
tory long since abandoned efforts t 
maintain the temperature control of 
the shipped samples, because of prac- 
tical impossibilities of guaranteeing the 
temperature as well as difficulties witl 
handling the extreme bulk in making 
the shipments. There would be no 
excuse for a local laboratory, such as 
a water works, not being able to com- 
ply with the time and _ temperature 
factors of the requirements of the 
standard. 

It has not been the Ohio State Health 
Department procedure—and the writer 
understands it is likewise not the prac- 
tice in many other state laboratories— 
to de-chlorinate all samples as collected 
and prior to shipment to the state lab 
oratory for examination. There is m 
reason why this could not be done, al- 
though there is some question as t 


the need for doing: so. a 
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The foregoing comments are not in- 
ended to subtract from the refine- 
gents of sample collection in order to 
jve accurate bacteriological data upon 
vater samples as of the moment the 
ample was collected. The impracti- 
ability of complying with all of the 
quirements should, however, be rec- 
gnized. Perhaps this can be done in 
sterpreting the results of analysis. 

In addition to the foregoing, atten- 
son is invited to the need for the care- 
yi training of the collector of samples, 
» that errors, far greater than pro- 
edural errors in the analysis, can be 
woided. It has been the writer’s ex- 
rience that interpretation of results 
{ analysis depends more upon care 
hat has been exercised in the sample 
yilection by the collector himself than 
jon numbers of portions tested, sizes 
{ portions, time and temperature of 
jipment of containers and the like. 


Minimum Number of Samples: In 
ve. 3.1., there are set forth provisions 
garding frequency of sampling and 
xation of sampling points, both with 
espect to determining representative 
sformation for water in a distribution 
ystem. The recommendation set up 
or a minimum number of samples per 
nonth for cities of various sizes ap- 
ears reasonable, provided, however, 
analysis is being done 
t the local laboratory. The writer 
as difficulty in determining whether 
‘he frequency is a recommendation or 
{requirement ; 1.e., whereas the termi- 
ology of the third paragraph is “should 
¢,” that of the footnote is “shall be.” 
Of course, many cities do not treat 
” well water served. In these cases, 
oratory facilities are rarely available 
the frequency of testing water in 
distribution system indicated in 
ce. 3.1. The reporting agency, i.e., 
¢ State Department of Health, would 
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have great difficulty in convincing such — 
a city that a local laboratory, with fa- 
cilities to make these frequent tests, 
should be provided. City and _ state 
laboratories cannot undertake the vol- 
ume of work entailed by such a rec- 
ommendation or requirement. The 
writer estimates that, of the 94 cities 
having separate water supply systems 
in Ohio, probably 20 do not treat the 
supply in any way and have no local 
laboratories through which this recom- 
mendation or requirement could be met. 
In such cases, the reporting agency 
will have great difficulty in certifying 
or in reporting to the certifying au- 
thority, if the requirement is manda- 
tory. 


Physical and Chemical Character- 

istics 

Section 4.1, describing physical char- 
acteristics, remains unchanged—still 
providing that the turbidity of the water 
shall not exceed 10 ppm. The writer 
has always been skeptical of permitting 
any turbidity, especially in treated sur- 
face waters. Certainly no visible or 
perceptible turbidity should be consid- 
ered excusable in water treatment prac- 
tice. On the other hand, the limitation 
of a color standard of 20 ppm. seems 
somewhat beside the point, provided 
that the water meets the bacteriological 
standard and does not exhibit taste or 
odor. In some cases, hardship may be 
experienced in attempting to reduce 
color of some surface waters to less 
than 20 ppm. at all times. It seems to 
the writer that the appearance of the 
water is of less significance than its 
turbidity, especially in considering sur- 
face waters subjected to purification 
processes. 

In Sec. 4.21, reference is made to a 
limitation of fluorides to 1.0 ppm. 
Based upon experience in Ohio, backed 
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up by careful dental surveys, it would 
seem that this upper limit is not high 
enough. In other words, waters with 
at least as much as 1.5 ppm. might be 
considered unobjectionable from the 
viewpoint of possible effects upon tooth 
and bone structure. Actually, in Ohio, 
no concern is felt, and no suggestions 
are made to the municipality that re- 
duction in fluoride be attempted, unless 
the fluoride content reaches as high as 
2.0 ppm. The writer believes that the 
consensus of opinion of dental experts 
indicates an upward trend in the de- 
sirable and permissible quantities of 
fluorides in drinking water. 

Section 4.22 of the standard has not 
been changed, providing that iron and 
manganese together should not ex- 
ceed 0.3 ppm. It has been the experi- 
ence in Ohio that 0.5 ppm. is a satis- 
factory upper limit for these two 
constituents in combination. This is 
especially true if the water also con- 
tains an appreciable amount of organic 
matter or if a small amount of sodium 
hexametaphosphate is added to se- 
quester the iron and manganese. Ac- 
tually, no concern has been felt until 
the quantity has reached 0.7 or 08 
ppm., at which time it has been sug- 
gested that the municipality take steps 
to reduce the iron and manganese. In 
other words, there are many waters in 
Ohio which could not meet the stand- 
ard, but which the State Health De- 


From the Plant Group Viewpoint—G. D. Norcom 


N presenting this discussion of the 

U.S. Public Health Service Drink- 
ing Water Standards from the point of 
view of a group of smaller water works 
plants, the writer wishes to make it 
clear that the opinions expressed are 
not the official point of view of any 
particular group of plants, but repre- 
sent his own personal opinion. Funda- 
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partment is willing to declare perfectp 
satisfactory. 

Again in Sec. 4.22, the statement j 
made that total solids should not e. 
ceed 500 ppm. for a water of gogj 


The 
by tak 
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chemical quality, but that, if such fre a 


water is not available, total solids 9 
1000 ppm. may be permitted. It seem: 
to the writer that it would be mug 
more satisfactory to word the state. 
ment the other way around; i.e., tha 
the total solids should not exceed 10% 
ppm., and preferably not exceed 5) 
Apparently in the last part of thi 
section an attempt is made to put limi. 
tations upon the lime-soda process of 
water softening. Three distinct limi. 
tations are indicated : a limit upon totg 
alkalinity ; a limit upon pH, which j 
turn would limit causticity ; and a limi 
upon the normal carbonate alkalinity 
that can obtain in such a treated water 
To the writer these limitations appear 
inconsistent and undesirable in view of 
the fact that no attempt is made t 
place similar limitations upon natura 
waters or upon zeolite-softened waters 
The writer does not agree with any of 
the three limitations set up, although 
they may indicate good practice in 
lime-soda_ softening. Experience in 
Ohio indicates that the limitations are 
exceeded in many lime-soda softening 
plants, which, the writer still believes 
produce waters of good chemical 
quality. 


mentally, there should be little, if any 
conflict of opinion on a subject of this 
kind, regardless of the point of view 
In fact, it might well be questioned 
whether a discussion of the new stan¢- 
ards is appropriate at this time in vien 
of the fact that no one has had suf: 
cient experience with them as yet toh 
entirely familiar with their operatic 
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The new standard is so written as 


‘L. take into consideration most of the 


gstructive criticism presented at the 
uj A.W.W.A. Convention at To- 
into; ? and certain of the provisions 
ie a definite improvement on the old 


vandard. 
gacteriological Requirements 


The use of standard portions and 
zandard samples of two different sizes 
s evidently a compromise which per- 
sits advocates of either method to fol- 
ow their own judgment. The desig- 
gation of the larger standard portion 
iad sample should also prove useful to 
ose normally employing the smaller 
ortion and standard, since the more 
daborate procedure can be used for 
srposes of checking in the case of 
amples which appear to be on the 
wrderline as to sanitary quality. 

It is gratifying that the new standard 
emits the use of several alternative 
nethods for the demonstration of the 
sesence of the coliform group, thereby 
making it unnecessary to carry through 
the so-called “completed test” on all 
amples examined. The inclusion of 
quid confirmatory medium has been 
9 satisfactory in practice that its in- 
jusion in the standard represents defi- 


nite progress. 


In discussing the standard with 
thers, the writer has found a consid- 
rable difference of opinion concerning 
he desirability of that provision of 
ne standard which requires that sam- 
les from any disinfected supply be 


‘eed of the disinfecting agent within 


wenty minutes of the time the sample 
s collected. Some workers take the 
ew that the water utility does not 
echlorinate the water which is de- 


Standards for Drink- 
¢ Water Quality. A Symposium. Tour. 
W.W.A., 33: 1804, 2215 (1941). 
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livered to consumers and that, there- 


fore, there is no reason to de-chlorinate 
the samples. The fallacy of this argu- 


ment is too clear to require discussion ; 
nevertheless, it should be mentioned — 


that, in many instances, chlorinated 
water reaches 


of chlorine and it is the quality of the 
water at the end of this five-minute 
period which governs in such an in- 
stance. 


the consumer within © 
five minutes of the time of application — 


Protection Against Plumbing Haz- | 


ards 


Concerning source and protection of 
the water supply, it is felt that the 
provision that the water supply system 
in all its parts shall be free from sani- 


tary defects and health hazards is ex- — 


cellent from a theoretical standpoint, 
but is liable to be difficult of enforce- 
ment. For years, authorities have been 
attempting to rid distribution systems 
of cross-connections with non-potable 
water supplies; yet there are few who 
would venture the opinion that this 
aim has been accomplished or that it 
is likely to be entirely accomplished in 
the near future. The situation is even 
more difficult in the case of plumbing 
hazards, because these will occur within 
buildings where they may remain hid- 
den for years. Needless to say, all 
water works men are in sympathy with 
the ideal expressed in this section of 
the standard; nevertheless, it is inter- 
esting to speculate on how complete 
freedom from such defects can be 
maintained at all times and just what 
action the certifying authority is in a 
position to take until the hazards have, 
in fact, been completely eliminated. 


Sampling Requirements 


It is with the sampling provisions 


that the greatest difficulty with the © 
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new standard is likely to be experi- 
enced. In spite of the opinions which 
were expressed prior to the enactment 
of the standards regarding the unre- 
liability of distribution system samples 
as a continuing satisfactory basis for 
judgment as to the safety of a water 
supply, the new standard specifies that 
all samples to be used in connection 
with the standard are to be taken from 
the distribution system. It is granted, 
without argument, that considerable 
weight should be attached to the qual- 
ity of distribution system samples, but 
almost every public health adminis- 
trator having to do with the quality of 
water supplies has experienced in- 
stances where coliform organisms have 
been found in distribution systems and 
where such findings have persisted for 
long periods of time when all samples 
from the source of supply have been 
negative. Frequently these occurrences 
disappear as mysteriously as they ap- 
pear and, in most instances, they are 
entirely unaccompanied by any in- 
crease in the incidence of intestinal 
disorders. 

Most operators of unfiltered water 
supplies hold the opinion that particles 
of leaf mold, soil and other harmless 
materials often enter the distribution 
system and ultimately find a resting 
place in the pipe film which is usually 
present in the mains. Such particles 
of material are likely to occlude coli- 
form organisms derived from the soil 
or from other sources totally uncon- 
nected with sewage pollution. When- 
ever the flow in the mains is disturbed, 


voirs and standpipes, either open ofmmo 
inadequately covered, through which J alte 
considerable amount of wind-blown odp cart 
bird-carried material containing = 
form organisms gains access to pubjdhe eX 
water supplies. Most of this kind phe inc 
contamination will be found to jgbthins 
harmless. upon investigation, yet it reberate 
sults in the occurrence of 
organisms in distribution system samMfefens 
ples. Now this is fact rather thafary. 
fancy, as demonstrated on numeroy 
occasions, and it raises the importay Physic 
question: “What significance is to jf isti¢ 
attached to this type of occurrence an} Wit! 
what action will the certifying authorbbemic 
ity take in dealing with water supplie ie 
in this category ?” acer 
The new standard specifies the mini. the 
mum number of samples to be collectedbme | 
from distribution systems each month epend 
but provides no modifying clause rec-fich 
ognizing the excellence of purification} the 
plant performance. It would be as The 
sumed, however, that the reporting andfiter 
certifying agencies intend to evaluatel: spec 
this auxiliary factor in passing judg-bierec 
ment on any particular water supply.feats < 
Compliance with the minimum sam-fybject 
pling schedule included in the standarihyful 
for all the water supplies comprising 
a group of water companies would in-bontait 
volve a considerable expansion of ex-ferved 
isting distribution system — sampling Bhat th 
schedules. Many still persist in thefunua 
opinion that a large number of plant father 
samples must be examined to evaluate 
the performance of the purificationfie 
process and that it is going to be neces-frher 
sary to continue this type of contro [rive 


in addition to the schedule for distr- fie att 
bution system samples provided in the pos: 
standard. The total number of sam-}_— 
ples examined in any one month, there-] *Put 
fore, is going to show a very shampp¥); 


as by a heavy draft or reversal of 
flow, the pipe film is also disturbed and 
some of the coliform organisms which 
have been resting in the pipe mud are 
dispersed in the water, resulting in 
positive tests. Operators are also 
obliged to take into account the reser- 


| — 


increase in the case of those plants§*” 
which are supplying water for use Oy Re, 


ig 
he 
| 
i 
a: 
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Open ofmmon carriers. There seems to be 
which gp alternative but to make provisions 
lown op carry out the additional examina- 
ng oligos, even though this may involve 
© publidh expansion of the laboratory and 
kind ojfe increase of its personnel, to say 
| to bething of increased use of gasoline- 
et it mpperated vehicles despite current 
Olifomsi443) orders of the ODT (Office of 
M samfefense Transportation) to the con- 
er thap 
IMeroy 
1portant 
s to be 
nce anf With regard to the physical and 
author.iemical characteristics of the water 
suppliefioply, there can be little argument 
bacerning the limitations established 
mini-fy the standard. It is obvious that 
llectedfome latitude will have to be allowed, 
monthBeending upon the type of water 
ise rec-Ahich is obtainable in various locations 
fication. the United States. 

be asf The “Manual of Recommended 
ing an#Vater Sanitation Practice,” * which it 
Valuate§s specifically stated is not to be con- 
 judg-Kilered as part of the standard, repre- 
Supply. kents an excellent compendium on this 
1 sam-fubject and will doubtless serve as a 
andarifeful guide to those concerned with 
prisingfrater sanitation, just as the material 
uld in-fontained in the 1925 Standard has 
of eferved. The position might be taken 
mpling Bhat the requirements laid down in this 
in thefanual tend to represent the ideal 
plant father than the practical approach in 
valuateJnany instances, but it is not clear how 
ication Fhe committee could have used any 
neces frher approach. Most operators will 
ontrol ikrive to attain the ideal, even though 


Physical and Chemical Character- 
istics 


distri ¢ attainment may be difficult, if not 
in the Fnpossible. 

Sam- 

there *Pub. Health Rpts., 58: 84 (Jan. 15, 


sharp #3); Jour. A.W.W.A., 35: 135 (1943) ; 
ints available from Superintendent of 
cuments, Washington, D.C., by request- 
¢ Reprint No. 2440, price 10 cents. 


plant 
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Application of Standards 


This discussion cannot be closed 
without raising the somewhat contro- 
versial question of whether these new 
standards are to be used only in con- 
nection with “the administration of 
the Interstate Quarantine Regulations 
as they relate to the drinking and 
culinary water supplied by common 
carriers in interstate commerce” or 
whether they are to be considered as 
a general overall standard to be used 
in connection with all public water sup- 
plies. In the past, the inclination has 
been to follow the latter procedure— 
the earlier standards having been rec- 
ognized as an overall standard of qual- 
ity. In the case of the new standards, 
this approach is likely to be much more 
difficult, because the new bacteriologi- 
cal standard is a “double standard” and 
questions will arise as to which of the 
two procedures is to be preferred. 

Of greater significance is the require- 
ment of the new standard that the 
quality of the water is to be judged 
entirely on the results of the examina- 
tion of distribution system samples. 
Since water works men are fully aware 
of the fact that many distribution sys- 
tems will fail, at times, to pass the 
standard, whereas water delivered from 
the plant is likely to pass the same 
standard without difficulty, it would 
appear that an administrative problem 
of some magnitude is sure to occur in 
deciding what action is to be taken 
with regard to such distribution sys- 
tems. In the case of an unfiltered sur- 
face supply with a long record of hy- 
gienically satisfactory water, it would 
appear that nothing short of the con- 
struction of complete filtration works 
would be involved in ascertaining that 
the distribution system will at all times 
comply with the bacteriological stand- 
aid. Regardless ot source of the 


= 


| 
— 
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\ 
y water or its treatment, it may be nec- of providing the necessary laboratop sant 
essary to cover many open storage facilities and personnel to examine th i 
Mu 


reservoirs in order to secure these re- number of distribution system sample 


sults, even though the reservoirs may that would be necessary in a group 
not be of such a nature as to permit _ plants or for a large number of soureg - 
construction of a proper type of cover. of supply, if the standard is to be ap _ 
Without elaborating these examples, it plied as an overall standard of quality ai 

will be clear that strict compliance with In a group of small- to medium-size -. 

the standard is going to run head on plants, only a few will normally supph ~ 

into the economic question of whether _ water to interstate carriers; and exig.f 

( or not it is necessary to construct these ing facilities will probably be foyn ¥ 
elaborate works and of how such con- adequate to handle the number of sap. a ; 

; struction is to be financed. ples involved for this small numbe _" 

# Finally, there remains the question of plants. wh 


rane 


From the Operator’s Viewpoint—R. F. Goudey 


HE new U.S. Public Health Serv- seemingly prejudiced recommendations}tte™ 
ice Drinking Water Standards contained in the “Manual of Recom}'0S) 
represent a marked improvement over mended Water Sanitation Practice’}ied-” 
previous standards. They provide a which accompanied the standardpsyste? 
better recognition of causes behind The compulsory chlorination of gjmd P 
back-flow in distribution systems and supplies to carry residuals to the endpypes 


= 


: of some of the more important sanitary of the distribution system, the roofing le 1 
: defects. Although there is some need of all distribution reservoirs and thftds. 
7 to amend the standards further, the relaying of sewer or water mains tf )toval 
7 immediate problem is that of bridging secure fixed distances of separation} states 


the gap between the ideal of the stand- may have a narrow application, bef:o ob 
ards and a sensible practical solution these matters are secondary to suc Advis 
in the field. The water works operator real issues as: “What is going to be} defini 
is caught squarely in the middle, with done with water services to sewepof th 
a set of standards which technically flushing tanks?” and “What is going chemi 
cannot be met and with no way of to be done with siamese fire connec}of cet 
knowing just what improvements need _ tions?”’ * sional 


actually be made so that his supply can =9————— In | 


escape condemnation. Rock-bottom * Evrtor’s Note: Several pages of discus} seryic 
sion under the heading “The Need for Prac. 


policies of distribution system safety tical Standards.” originally presented Ga hacter 
must be formulated. Revision of bac- author in this context, have been removelf 2 Tigi 
4 terial standards is inevitable. Speci- from their original position and are publisheif to be 


fications for back-flow preventive de- in this Journar (p. 1405) as a separate a} pecti 
ticle. Although these comments, covering 


vices are necessary. It is well, there- 
principally the elimination of cross-conne:-} 
fore, that the water works operator tions and protection against back-flow, har logical 
become fully aware of the significances a definite relationship to this discussion ¢f could 
of the new standards, particularly un- the U.S.P.H.S. Drinking Water Standart} jp He 


der present wartime abuses of distri- it is more important that they be studied 8 ati 
connection with the article “Industrial Wate 


‘amin: 


bution Treatment as a Distribution System Har 
It is not the writer's intention to ard.” by C. K. Calvert, which they ment 
discuss the many controversial and follow. 


f 
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borate 
nine the 


TOUD 
Source 
be ap. 
quality 
P Supply 
d exis. 
foun 
of Sam- 
number 


dation; 
Recon. 
actice 
ndards 
of al 
ends 
roofing 
nd the 
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ration 


n, byfto obtain certification. 


) such: 


to 


Isenitary Defects 
Much stress is placed on sanitary 
in the portion of the standard 


efects 

og with “Source and Protection.” 
‘ction 2.2 states: “The water supply 
ystem in all its parts shall be free 
‘om sanitary defects. . The term 


anitary defect” is defined in Sec. 1.4 
3: “any faulty structural condition, 
Ajether of location, design or construc- 
ion of water collection, treatment or 
jstribution works, which may regu- 
aly or occasionally cause the water 
upply to be contaminated from an ex- 
raneous source, including dual sup- 
ies, bypasses, cross-connections or 
nter-connections (back-flow connec- 
jons) or fail to be satisfactorily puri- 
ied.” There is not a single water 
ystem free of all cross-connections 
nd plumbing hazards, let alone other 
ypes of sanitary defects mentioned in 
he manual accompanying the stand- 
ids. The letter of adoption and ap- 
oval introducing the new standard 
tates that it “must be complied with” 
Further, the 
\dvisory Committee recommended that 
efnite failure of a supply to meet any 


sewefof the sanitary, bacteriological and 


going 
onnec- 


discus 
Prac 
by th 
-movet 
blishet 
ate ar- 
ering 
onnet: 


chemical standards constitutes rejection 
of certification or issuance of a provi- 
sional certificate. 


This is a dilemma. 
In the past, the U.S. Public Health 


Service could certify a supply if the 
jacterial standard was exceeded, but if 
arigid inspection indicated the supply 
to be safe. On the contrary, if an in- 
ection of the supply indicated con- 
tamination likely, even if the bacterio- 


, hav} ogical samples were safe, the supply 


ion of 
ndaré.} 
lied & 


Wate situation 


could be rejected. Now the U.S. Pub- 


c Health Service is confronted with a 
which cannot be faced 


quarely. The only loophole is a state- 


of the Advisory Committee that 
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judgment and discretion must be exer- 
cised in applying the standard. But 
this is unsatisfactory. If a city is con- 
ducting a reasonable program of cross- 
connection control, will the standard on 
“Sources and Protection” be winked 
at? If so, will not laxity result? Will 
not the sights be lowered when cities 
find out they really do not have to do 
anything? The operator is left en- 
tirely in the dark as to what minimum 
requirements will be enforced on a 
national scale. Until a determination 
is made concerning how big the stretch 
will be, little can be done. 


Bacterial Standards 


The bacterial standard is unsatisfac- 
tory because it substitutes the coliform 
index for the Esch. coli index and 
because it recommends two procedures 
not recognized by Standard Methods.§ 
The bacterial part of the standard, as 
well as Standard Methods procedure, 
needs to be revised to permit use of 
other presumptive media than lactose 
broth, at least for Southwestern sur- 
face water supplies. 

Until December 3, 1942, the Esch. 
coli index was the official criterion of 
contamination, because the former 
standard, adopted in 1925, was based 
on the 1923 edition of Standard Meth- 
ods, which allowed differentiation of 
typical and atypical colonies. The U.S. 
Public Health Service Standard was 
not amended in 1936, when the last 
edition of Standard Methods was is- 
sued. At that time, however, many 
operators, responsible for water sup- 
plies which met the coliform index 
limits, voluntarily adopted the more 
rigid standard. Now it will be com- 


5 Standard Methods for the Examination 
of Water and Sewage. Am. Public Health 
Assn. & Am. Water Works Assn., New 
York (8th ed., 1936). 
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pulsory that all waters meet the coli- 
form index limits. This is objection- 
able to operators in the West and 
Southwest, where supplies are relatively 
clean surface supplies free of direct 
sewage pollution, but subject to pollu- 
tion from the following sources: 

1. Rain-water runoff for a few days 
in one or two of the winter months, 
the remaining months of the year being 
void of rainfall or runoff 

2. Dust and wind-blown pollution 

3. Water birds, when not controlled 
by shooting 

4. Normal water bacteria in cyclic 
biological reservoir activity, at times 
including heavy algal growths 

5. Crayfish, snails and other low 
forms of animal life. 

All of these natural causes have at 
times been found to be responsible for 
false presumptive tests and atypical 
colonies from lactose broth enrichment. 
In Los Angeles the coliform index has 
been proved to be high in late summer, 
many months after significant fecal 
pollution could have been washed into 
the reservoirs and, therefore, is with- 
out alarming sanitary significance. 
Obviously, it would be desirable to use 
an index organism more directly related 
to the type of pollution which means 
danger. 

Los Angeles waters have always 
used and met the Esch. coli index 
standard. Never has a case of water- 
borne typhoid been traced to the water 
supply. The typhoid rate is less than 
1 per 100,000 and this rate reflects 
imported typhoid from all causes in 
the entire County, the County Hos- 
pital being located within city limits. 
In 1939, a slight incidence of typhoid 
was noted by health authorities, but 


6 Goupey, R. F. Developments in Water 
Bacteriology. Jour. A.W.W.A., 30: 2010 
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this was declared by the court to hay 
been definitely not caused by water 
During certain months of the yey 


the Los Angeles supply will not mee 
With 
supply having a perfect history so fale 


the coliform index limits. 


as typhoid is concerned, it does pp 
appear reasonable to force compliang 


with the new standard, in view of th): 


failure of the U.S. Public Health Sep. 
ice to submit data indicating necessip 

Use of the coliform index is reaf} 
no longer tenable since the Supren, 
Court of Illinois has ruled that th 
coliform group is too broad to infe 
that its presence can be consider 
evidence that typhoid might be present’ 
Many operators desire to have ; 
sounder bacteriological record for yg 
in cases where typhoid fever is allege 


to have been contracted from the wate} ” 


supply. From this standpoint, the ba: 
terial standard should be based on tk 
Esch. coli index and, after proper pre 
cedures have been developed, the 2 
lowable indices might be made eve 
more severe. 

The new U.S. Public Health Servic 
standard refers to two procedures ne 
stated in Standard Methods: (1) sub 
stitution of a partially confirmed tee 
employing brilliant green liquid con 
firmatory media for a 48-hr. incubaticr 
period, in place of the standard com: 
pleted test; and (2) an alternate pla 
of stopping at the partially confirme 
test if one of the four liquid confirm: 
tory media recommended by Standari 
Methods is used with 48-hr. incubation 
The medium used is presumed to lf 
that which produces results nearest t 
the completed test. The former pre 
cedure involves costly media for larg 
laboratories and the second metho 

7 People v. Bowen. North East Reporte 
2nd Series 33 Ill.; No. 25947 Sup. Ct @ 


Til. (Apr. 15, 1941). 
j 


¥ 
‘ 
(1938). 
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to hayfllows for a wide range of mathemati- ing the year and over a six-year period — 
water, |. results. It does indicate the need has varied from a monthly average of 
he yegf {revising Standard Methods, so that 32 to 82 per cent of the samples. 
10t meefste U.S. Public Health Service can One three-year study, results of | 
With fiase its recommendations on the stand- which are shown in Table 1, was made 
Y So fafard procedures. This is all the more on four raw water reservoirs which 
loes nofmportant since all certifiable waters require chlorination part of the time. 
npliang| aust now meet the bacteriological Arranged according to increased sani- 
Of thitandard. tary significance, these results indicate 
th Sen. Dificulties With Lactose Broth: clearly the labor involved in trying to 
Ccessity Vder bacteriologists remember when isolate relatively few of either the. 
IS realh extrose broth was used in place of coliform or Esch. coli organisms. 
UPreMe} tose broth. It was criticized because This study indicates that, in the best — 
hat the was fermented by too many organ- aw water, the non-coliform organisms 
‘0 infe sms void of sanitary significance. were twice as great as the coliform) 
isidere: The change to lactose broth satisfied organisms and the Esch. coli content — 
hte perator's in the north and northeast was less than one-half that of bes coli- 
sections of the country, where the the 
allege water supplies are relatively cold and, with higher Esch. coli — ut sti 
oa if polluted, are usually rather heavily in the class of good waters, requiring 

“I ontaminated. Inthe Southwest,where only chlorination, the non-coliform or- 
he Dae urface waters are 30°-40°F. warmer ganisms were higher than the Esch. 
oa than eastern waters and pollution is coli. It is noted that, regardless of the — 
the af ss apt to be so severe, lactose broth presence of either Esch. coli or organ- 
ca becomes as offensive to operators as_ isms, there is fairly uniform frequency 
lextrose was in the older days. Los of non-coliform organisms. The use_ : 

Servis Angeles waters produce very heavy of lactose broth, taken as a whole, 
res no} Presumptive lactose broth counts, par- produced as many coliform organisms — 
1) sub ticularly in the 48-hr. period. The as it did non-coliform organisms and 


percentage of presumptive positive 


ed tes 
samples averages over 50 per cent dur- 


d cor: 
ubatior 
d com 


therefore cannot be considered specific 
for coliform organisms, causing an un- 


TABLE 1 


Lactose Broth Presumptives, Non-coliform and Coliform Organisms and Esch. coli in Raw Water 


te pla 
firme! 
4 Percentage Results of Completed Test in Percentage of 
nfirme! Total Total Samples 
100 Non-coliform Coliform > 
bationp Broth Organisms Organisms Esch. coli 
to by > 
rest tif Stone Canyon.......... 1046 40.8 27.1 13.7 5.7 
pre Hollywood. ....... 1028 59.3 39.9 19.4 8.4 
Lower San Fernando.... . 1829 80.8 35.1 45.7 24.6 
largely 
Upper San Fernando... .. 


i 
Ratio Min. to Max... 1:2 | 1:39 | 


1420 a 
reasonable amount of labor to separate 


the two. 
Another study of distribution sam- 
ples, Table 2, using the coliform pro- 


TABLE 2 


Lactose Broth Presumptives and Coliform 
Organisms in Distribution System Samples 


No. presumptive positive: 

No. proving to be coliform organisms: | 


cedure with the completed lactose broth 
test indicates how laborious it is to 
obtain a few positive coliform organ- 
isms from lactose broth. From this 
table it may be observed that: 

1. Over 56.5 per cent of the samples 
were presumptive positive and over 
84.7 per cent of these were 48-hr. gas 
formers, which, according to Standard 
Methods, constitute a “doubtful” test. 

2. Nearly half the samples (49.4 
per cent) proved to contain non-colli- 
form organisms. 

3. Of the 24-hr. positive presump- 
tive tests, a little over 50 per cent in- 
dicated coliform organisms, whereas, 
of the 48-hr. positive presumptive tests, 
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only 5 per cent indicated Colifory 
organisms. 
4. Over a third of the total colifor 


organisms came from the “doubtfy, 


48-hr. presumptive tests. 
To eliminate the interference | 


non-coliform organisms and to reduyo 


the 48-hr. incidence, crystal violet brot] 


and lactose broth samples were run of, 


the four raw water reservoirs, Lag 


tose broth was used from April 194}; 


through March 1942 and crystal viold 


from April 1942 through March 1949, 


While the samples were not run jj 
parallel, the results are highly illum 
nating (see Table 3). 

It is noted that lactose broth pre 
sumptive results show an apparent! 
heavier pollution than the crystal viole 
results, yet the latter medium produce 
more coliform organisms. This is bd 
cause the coliform organisms have 
better chance to survive the enrichmey 
period and crystal violet is more pr 
ductive than lactose broth in sud 
waters. It is noted that the cryst 
violet reduced the non-coliform o 
ganisms to an almost negligible q 
tity. 

Los Angeles Bacteriological Proc 
dures: Three independent bacteriolog 
cal procedures have been adopted fq 
Ios Angeles waters. The first prg 


wis 


Comparison of Lactose and Crystal Violet Broths for Presumptive Tests 
Total Samples | | | Colfer 
Source 
- | Lactose | Crystal | Lactose | Crystal | Lactose | Crystal! | Lactose | Crystd 
Broth Violet Broth Violet Broth Violet Broth Violet 
Stone Canyon......... 251 | 245 | 75.3 | 139 | 64.9 | 08 | 10.4 | 134 
Lower San Fernando...| 515 596 81.3 38.6 48.3 1.8 33.0 36.8 
Upper San Fernando...| 272 245 90.6 38.2 57.6 a0 33.0 35.9 
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dure is that "recommended by the 
y.S. Public Health Service for its re- 
sired number of samples for waters 
» be furnished to interstate carriers. 
These samples are run according to the 
€Nce ofompleted test routine of Standard 
O reduclifethods. Little attention is given to 
let brotfihese results in the operation of the 
TUN oywater system but, technically, in every 
S. Lachespect, they provide the data called 
ril 1944‘or by the standard. The second pro- 
al violdedure involves the collection of seven 
ch 194Jimes as many samples for primary 
run ifinoculation into crystal violet broth, 
illumi followed by two procedures, including 
the completed test and differentiation 
th preto Esch. coli, employing lactose broth 
parentlj 45°C. and the Voges- Proskauer test. 
al violf These results conservatively indicate 
roducel significant contamination and are in- 
is is bd yaluable in the bacteriological control 
have fof the water supply. The third pro- 
ichmer cedure is the examination, three times 
re prqweekly, of samples below six large 
in sudchlorination plants with five 100-ml. 
crystq portions, using the above-mentioned 
rm of crystal violet procedure. This last test 
e quay s conducted for the purpose of deter- 
mining how much increase in work is 
involved and the degree of mathemati- 
Prow cal accuracy obtained with the larger 
Tiolog sample. To date, 574 parallel samples, 
ted fi oF five 100-ml. portions and five 10-ml. 


Colifo 


Coliforp 
loubtfy! 


St PM portions each, have been examined. 
Results are summarized in Table 4. 

In the case of the five 100-ml. por- 

tions, 20 per cent of samples may have 

all tubes positive, indicating that the 

ntage | samples were 19 times better than the 

nisms | standard. The five 10-ml. portions 

vere correspondingly 29 times better 

ry 


Voie than the standard, which does indicate 
——a slight advantage for the larger por- 
tions; but both were so far on the 
safe side that this difference seemed 
asd not to be worth the additional trouble. 

One more positive sample in the five 
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10-ml. samples would still have given — 
a result 14 times better than the stand- 
ard. In the matter of the number of | 
total portions positive, the five 100-ml. 
samples were 21 times better than the | 
standard and the samples with the 
five 10-ml. portions were 18 times | 
better, indicating little difference in | 


the two procedures. 


TABLE 4 


Comparison of Use of Five 100-ml. and Five | 
10-ml. Portions of Treatment Plant Samples 


All tubes 
positive 
(for 100-ml. 
portions) Standard 
3 or more ‘ Portions 
Size No tubes No. Positive 
of of positive of 
Sam- | Sam- | (for 10-m!. | Por 
ples ples portions) tions 
Per- Per 
a No.| cent- No. cent 
| | age age 
100 ml. “s74 | 6 | 1.05 | 2870 | 82 86 
10 ml. 574 | 1 0.17 | 2870 16 0.56 


From the practical standpoint, it is 
more difficult to tell how good samples — 
might be during the testing period 
when the larger portions are used. 
When all 10-ml. portions are negative 
in 48 hr. in lactose broth, the water | 
is known to be safe and the tests ter- 
minate. In the case of the larger por- 
tions, an equal water may cause pre- — 
sumptive tests which require a week 
to prove equivalent safety. 

' The objections of larger sample bot- 
tles, increased laboratory personnel, — 


larger incubator space and the cumber-— 
some procedure do not warrant its use — 
in the case of Los Angeles water. 

It is gratifying to note the real prog- 
ress being made by various bacteriolo- | 
gists in their effort to develop a practi- © 


| 
of fecal contamination in water. Per- ; 
haps the most promising line of re- _ 
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search in this connection is that in- 
volving studies in high temperature 
44°-46°C.) incubation. The satisfac- 
tory results reported by Wilson in 
England,* Ferramola and Monteverde 
in Argentina * and Perry and Hajna in 
this country,’® to mention but a few of 
the many workers who have followed 
the original work of Eijkman* in this 
field, seem to justify further investi- 
gation to determine the full possibili- 
ties of this method in water bacteri- 
ology. 

Cost of Laboratory Media: Lactose 
broth materials, for 100 liters of dou- 
ble strength concentration, cost $19.72 
as compared with $67.04 for one of the 
most promising media for presumptive 
tests. Where 30,000 samples are ana- 
lyzed annually, the added cost of the 
better material exceeds $400 per year. 
Although the better material involves 
far less labor and eliminates consider- 
able confirmation material, many lab- 
oratories could not reduce personnel 
anyway, so that the net cost would 
average $350 in addition to present 
costs. Any future procedure should 
therefore give some weight to cost of 
materials for the tests. 


Sampling provisions: The new re- 
quirements in the bacteriological stand- 
ards regarding sample collection, includ- 
ing provisions for number of samples 
and time of sampling and resampling, 


8 Witson, G. S. Bacteriological Grading 
of Milk. Longsmans Green, London (1935). 

9 FERRAMOLA, R. & MONTEVERDE, J. J. In- 
cubation at 44°C. as a Means of Detecting 
Esch. coli. Bol. Obras Sanit. Nacion (Ar- 
gentina), 2: 265 (1938). 

10 Hayna, A. A. & Perry, C. A. A Com- 
parative Study of Presumptive and Confirm- 
ative Media for Bacteria of the Coliform 
Group and for Fecal Streptococci. Am. J. 
Pub. Health, 33: 550 (1943). 

11ErykMAN, C. Centr. Bakt., II Abt. 
(Ger.), 37: 742 (1904). 
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are sound. All persons involved reg, At 
ize that basing the number of samplejinel) 
on population in the supplying zone jdecla 
a rough approximation that does nojndic 
take into account the volume of wategribu 
taken by carriers or the effectivenesdural 
of treatment in relation to its load, Owe 
It should be particularly noted thapigh 
only distribution system samples argly. 
required so far as the application an 
the standard is concerned. In generalpf at 
the operators in smaller cities will hayeto s: 
to increase the number of samplegperic 
taken, whereas, in the larger cities, thesprir 
number of samples will be far leg of O 
The number of samples taken in Losman 
Angeles to conform with the new stan¢- aque 
ard represents a decrease of 87.5 pertwee 


cent in comparison with  previousnotic 
methods. It 


for 
satis 

The standards applying to physical |e 
properties have not been changed. The jas 
standards applying to chemical limits ,-a 
were unsatisfactory from the start for 
The new standards are far more ae. vy 
ceptable but can be improved. Th 1 
new standards prohibit any addition of 
hexavalent chromium, heavy metal glu- 
cosides or any substance known to pro 
duce deleterious physiological effects 
This means that a number of slim 
control and corrosion control chemicals 
must not be used in cold- or hot-water 
domestic piping or in systems cor be 
nected with domestic piping systems 
which are not protected against back- 
flow by an air gap method. 

The chemical standards single ov 
limits for lead, fluoride, arsenic ané 
selenium, which are unusual constite 
ents in most waters. Los Angele 
water occasionally reaches 0.01 ppm 
lead, averages 0.6 ppm. fluorides, ha 
an average arsenic content of 0.02 
pmm. and is void of selenium. 


Physical and Chemical Standards 


tee 
| 
| 
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ved req, Arsenic tests were first started rou- 
" sampleinely on June 17, 1941, prior to the 
x zone jleclaration of war. The first results 
does yojndicated 0.05 ppm. arsenic in the dis- 
of wategribution system for several months 
Ctivenesgluration, while certain raw waters in 
load. Owens Valley exceeded 1 ppm. This 
ited thapigh content has been declining stead- 
ples argly. The high arsenic incidence repre- 
ation ofpented the addition of some two tons 
generalpf arsenic and could not have been due 
vill hayeto sabotage. It does coincide with a 
‘Samplegperiod of earthquake, geyser and hot 
ties, thespring activity in the Hot Creek area 
‘ar lessof Owens Valley. For several months 
in Losmany people along the Los Angeles 
Stand-/aqueduct used water containing be- 
7.5 peritween 0.05 and 1 ppm. arsenic without 
effect. 

It is believed that the limits given 

for the above-mentioned poisons are 
- ‘satisfactory where the same water is 
Physical sed continuously by the same individ- 
d. The als. Much higher limits may be tol- 
| limits rated for peaks of short duration or 
for yse on interstate carriers, where 
Ore a& he use of water is only incidental. 
- Th Under Sec. 4.22 of the chemical 
tion ot standard is given a list of elements and 
tal gle desirable limits which should not be 
{0 pf exceeded even for short peaks or for 
= incidental use because excesses would 
_ Sim! result in physiological disturbances that 
Panta would involve inconvenience, although 
watt) ot death. A much higher limit could 
be set for chlorides, provided mag- 
nesium were below 100 ppm. 


dards 


Recommendations 


From the operator’s viewpoint, the 
U.S. Public Health Service, the Amer- 
ican Water Works Association and 
ppm Water works operators each have op- 
“haf Portunities to be of greater service to- 
ward the practical solution of water 
supply safety: 


DRINKING WATER STANDARDS DISCUSSION 


U.S. Public Health Service: The 
standard should be amended: ; 

1. To state the basis on which pro- 
visional certificates are issued, 

2. To state in what matters judg- _ 
ment shall be exercised, with a clear | 
statement as to types and degrees of 4 
sanitary defects which will not be tol- 2 
erated and methods of dealing with © 
them 

3. To eliminate references to 100-ml. : 
portions, since they were designed for 
treatment plant control and not for — 
distribution system samples . 

4. To eliminate brilliant green bile 
lactose broth as a final confirmation _ 
test, partly because of its excessive 
cost and partly because it is not yet 
recognized by Standard Methods 

5. To state that, as amended edi-— 
tions of Standard Methods appear, they © 
will be immediately considered . 
adoption by the U.S. Public Health 
Service 

6. To permit higher limits for ar-— 
senic and possibly other constituents _ 
for shorter periods. 

It is hoped that the U.S. Public 
Health Service can formulate some 
plan so that operators can be given — 
lists of carriers on their system and — 
be notified when each is given certi- | 
fication. 


American Water Works Associa-— 
tion: There are some real jobs pending — 
for the American Water Works Asso-_ 
ciation so far as drinking water stand-_ 
ards are concerned. A water safety _ 
committee should be appointed to for- 
mulate: (1) what constitutes safe and — 
allowable uses of water as contrasted 
with non-permitted uses; (2) proce- 
dures which will minimize the forces 
of back-flow; (3) specifications for MG 
safe back-flow devices, which can also — 
be harmonized with National Board of _ 


=, 


7 
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Fire Underwriters’ requirements; and 
(4) machinery whereby protective de- 
vices may be tested and approved. 


The ‘Joint Editorial Committee on 
Standard Methods should abandon the 
coliform index as a criterion of pollu- 
tion and not only substitute the Esch. 
coli index, but recommend a procedure, 
after due investigation, which will elim- 
inate lactose broth as a presumptive 
test medium and which will be, eco- 


From’the Operator’s Viewpoint—C. K. Calvert 


TMHE new U.S. Public Health Serv- 
ice Drinking Water Standards re- 
peat the statement: “These standards 
are adopted for use in the administra- 
tion of the Interstate Quarantine Reg- 
ulations as they relate to the drinking 
and culinary water supplied by com- 
mon carriers in interstate commerce.” 
Nothing was said about water sup- 
plied to municipalties, regardless of 
size, in any of the standards previously 
promulgated. In this latest standard, 
however, the number of samples ex- 
amined per month is specified on the 
basis of population served. At the 
same time no mention is made of the 
number of people served by the com- 
mon carrier engaged in interstate traf- 
fic. Although it was anticipated by 
water works men that the original 
(1914) standard would be applied to 
all water supplies, whether or not they 
served interstate carriers, this was not 
formally done. It was not until the 
current standard was issued, however, 
that the provisions were directed at 
the municipality in which the water 
supply was located, a fact which has 
been the source of considerable amuse- 
ment among water works men. 
The quality of water furnished by 
municipalities and private companies in 
the United States has improved very 
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nomically, within the reach of larg mit 
laboratories. iter 

Water Works Operators: It will nf” . 
be until the matters above outlingp™ 
have been crystallized that the presegl”” 


AI 
ork 


ideal standards will be made practieg 
so that the operator will know jud 
what will be done uniformly over th 
entire country. In the meantime, thos 
improvements which are obvious. 

‘pn 


needed should be made. “4 
nly 


al 
ponte 
materially since the promulgation gfall ' 
the field federal standard in 1944 fimtt 
This improvement, however, has nfo 
been exclusively the result of the je}meet 
suance of the standards. Of the mami 
valuable contributions to the progres} It 
of the first in the intervening 30 yearsft 
the majority have been the work of 
water works men themselves. This ig 
pointed out not to discredit the wo 
of public health workers, but to 
phasize the fact that water works 
themselves are anxious to furnish t 
best water possible. Perhaps this 
explain why the present standard 
be applied to all water supplies, just a 
have previous standards, regardless of" 
any limiting statements by the advisonp'ters 
committee or by the U.S. Publgtons 


ow 


Health Service. 2.33 
volun 
Bacteriological Requirements ancy 


The principal requirement of 
standard is that the water meet certanf! 
limits of coliform density. Two alterg* m 
native procedures for this determinepincul 
tion are provided—based on the usec} At 
10-ml. portions and the use of 100-ljéver 
portions. If water supply 


choose to use the 10-ml. portions, the 
may furnish a water in which 10 pe 


cent of the 10-ml. portions examine! 


Thus, 


j 


contain coliform organisms. 


| 
| 
£ 
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of larofimit of 10 coliform organisms per 

Kier is established. If, on the other 

ill no d, they elect to plant 100-ml. por- 
will ny 


sons, the water they supply may con- 
4 in only 6 coliform organisms per liter. 
Anyone who has done laboratory 
~ ork or who is familiar with the results 
OW in laboratory analysis will 
over thd ow that the difference between 10 
4.4 6 coliform organisms per liter is 
}nimportant. It is unimportant not 
7 nly from a hygienic standpoint, but 

recause it is not possible to treat a 
ontaminated raw water so that it will 
tion ofall within one or the other of these 
1 19]4fimitations. Using modern chlorina- 
has notion methods, it is more than easy to 
the jcfueet either of the limiting densities 


1e man permitted. 
It is not at all clear, however, that 


0 yearfhe initial incubation of 100-ml. por- 
+k aftions in standard lactose broth will re- 


It in the detection of more coliform 
rganisms than if 10-ml. portions were 
wed. For instance, in the past nine 
years, approximately 20,000 each of 
\00-ml. and 10-ml. portions of a plant 


just af he 100-ml. portions yielded coliform 
forganisms at the rate of 2.6 per 100 
liters of sample and the 10-ml. por- 
‘Ations at a rate of 6.2 per 100 liters, or 
233 times as great as with the larger 
volume. The reason for such discrep- 
ancy in the figures obtained by the 
of thgexamination of different quantities is 
certapnot at all clear. It is suggested that 
> altergit may be due to overgrowth in the 
incubation of the larger portions. 

use of At this time, materials of all sorts, 
100-mifeven such items as are not considered 
yficiakh critical, are difficult to obtain because 
s, thegot labor shortar<s. Thus, it appears 
10 pefo be a very unwise and unpropitious 
amine} time to promulgate standards which 
‘hus, Will require the use of new equipment 
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and apparatus and larger volumes of © 
culture media and incubator and lab-— 
oratory space. Similarly, labor short- 
ages in local water works make it im- 
possible for many supplies to take on — 
the added burden of using 100-ml. 
portions. These facts are especially — 
pertinent when it is realized that no — 
discernible good will be effected by 
the change, so far as public health is 
concerned. 
The culture medium to be used in — 
examining water to determine whether 
or not it meets the new standard is 
that specified in Standard Methods, 
placing part of the problem right back 
in the laps of water works men. It 7 
should be pointed out here that the 
character of the enriching medium can ; 
be improved if the results obtained in — 
the use of tryptose lauryl sulfate lac- | 
tose broth are recognized. The use — 
of this broth prevents the growth of 
certain bacteria of no sanitary sig-— 
nificance and allows those which con-— 
form to the coliform group to grow _ 
more unobstructedly. By the use of — 
this broth in enrichment, more coli- | 
form organisms will be obtained and © 
the overgrowth problem will be met. 
Thus, it is possible that the discrep- — 
ancy between results obtained in using | 
100- and 10-ml. portions may thereby _ 
be eliminated. 


Sampling Requirement 

One of the good points in the new 
standard is its specification that sam-_ 
ples be taken from the distribution 
system, since it is the delivered water 
that is important and not the water — 
that leaves the purification plant. 

A distribution system residual chlo- | 
rine of such intensity that the water — 
can still be used for drinking will pro- | 
tect against very mild contamination _ 
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from back-siphonage or cross-connec- 
tions. Any important source of con- 
tamination, however, could not be con- 
trolled by any reasonable amount of 
residual chlorine. Although the litera- 
ture is full of examples showing that 
active (not chloramine) chlorine can 
be maintained throughout a distribu- 
tion system, a great many water works 
men know from experience that it can- 
not be done universally. It would be 
a great deal more satisfactory to pro- 
tect the distribution system from con- 
tamination by requirement of the use of 
inspected back-flow protection devices 
than to require that the water in the 
distribution system contain a specified 
amount of residual chlorine, even 
though every operator would be happy 
to be able to deliver a moderate resid- 
ual to all customers, regardless of their 
location on dead ends. 

The “Manual of Recommended 
Water Sanitation Practice” accompany- 
ing the standards specifies that the 
“test for residual chlorine should be 
made in accordance with the eighth 
edition of Standard Methods for the 
Examination of Water and Sewage, 
1936. . . .” It seems that it might 
have been better to have specified “the 
latest edition,” instead of naming the 
eighth edition, so that later editions, 
if they issue before further revision 
of the standard, would automatically 
govern. 
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Other Requirements 

Perhaps it is well to establish 
high ideals as possible whether or no 
they can be attained. The provisio, 
that “raw water should be free of ey. 
cessive amounts of acid, microscopic 
organisms or organic matters causing 
any interference with the normal Op- 
eration and efficiency of water tregt. 
ment processes” is one which even 
plant operator would like to realize 
The only disadvantage to the operator 
would be that, under such ideal condi. 
tions, his own work would be very 
much less important, in that less ex. 
pert supervision would be needed. 

The manual accompanying the stand. 
ards recommends that slow sand filter 
sand depths range from 36 to 40 in 
and that no filter be operated with less 
than 20 in. of sand. Further it ree. 
ommends an effective size of 0.25-0.3§ 
mm. and a filtration rate of about 25 
mgad. (million gallons per acre per 
day). In this connection the write 
wishes to cite the example of one filte 
plant, of which he has knowledge 
which has operated for many years 
with less than 20 in. of sand of a 
effective size of 0.45 mm. This plant 
has operated at rates up to 7.5 mgad 
and has produced water that has beer 
entirely satisfactory from the stand. 
point of turbidity, taste and odor and 
with pre-chlorination and _post-chlori- 
nation, from a bacteriological stant 
point. 


Résumé by A.W.W.A. Representative—C. R. Cox 


ies technical provisions of the re- 
vised Drinking Water Standards 
have been discussed from several view- 
points in the preceding pages. This 
résumé, therefore, will deal primarily 
with administrative factors of interest 
to the water works field. Before dis- 


cussing the detailed provisions of the 
standards, however, it seems desirable 
to emphasize several important fe 
tures: 

1. Officially the standards apply onl 
to water supplies serving  interstat 
carriers, but actually they will be « 
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epted as a general guide for all public 


| water supplies. 


2. The standards should be admin- 


stered in the light of the administra- 


ve policy outlined quite clearly in the 
atroductory material, which specifically 
emphasizes the difficulty of preparing 
wantitative standards for many in- 


Jiangible features of public water sup- 


sly systems and, therefore, permits the 


of administrative judgment. 


3. It is very important to distin- 


Jouish between the respective fields of 


the “Certifying Authority,” i.e., the 
U.S. Public Health Service, the “Re- 
sorting Authority,” 1.e., the respective 


.|state departments of health, and the 
tJowners of a specific water supply serv- 
in,| ing a common carrier. 


4. The distinction between the of- 


| ficial standards (which are quite brief ) 
S}and the 
}\Water Sanitation Practice” must be 
borne in mind constantly. 


“Manual of Recommended 


Sources of Water Supply 


The official standards contain only a 


¥ few brief and general sentences per- 
}taining to sources of water supply. 
‘| Part I of the manual, however, contains 


a list of important factors pertaining 
to sources to be reviewed by the “Re- 
porting Agency” in its appraisal of a 
given water supply. In general, it ap- 
pears that the water works profession 
will agree with the significance ac- 
corded various factors concerning 
sources of supply. 


Water Treatment Plants 


The official standards contain no 
specific provisions concerning water 
treatment plants, inasmuch as_ they 
deal primarily with the quality of the 
water actually delivered to the com- 
The procedures used in 


WATER STANDARDS DISCUSSION 


treatment by chlorination alone, in 
light of improved chlorination prac- 


providing water of acceptable quality, — 
therefore, are not specified in the 
standards but are covered in the manual. © 
Part II of the manual presents “Rec- _ 
ommended Sanitary Requirements for — 
Water Treatment Systems.” The sug-— 
gestions regarding degree of treatment © 
for raw waters of specified quality 
deserve special attention. These sug-— 
gestions are based upon extensive and | 
continuing research by the U.S. Public _ 
Health Service. It would seem that 
the experimental data should be sup-— 
plemented by the collection of wide- 
spread statistical records at existing 
treatment plants having local labora- _ 
tory facilities. In this way, it would © 
be possible to show the actual effec- _ 
tiveness of treatment by records over — 
considerable periods of time for waters 
and plants of widely differing charac- 
teristics. It is especially important that 
extensive statistical records be accumu- — 
lated locally concerning the effectiveness 


tices and control procedures. Available 
information seems to indicate that mod- | 
ern chlorination is much more reliable — 

than implied by the suggestions of the , 
manual, in that the number of surviv- a! 
ing bacteria in chlorinated water is not _ 
proportional to the number in the raw 
water except when borderline condi-— 

tions prevail. Such conditions are, of — 
course, as unsatisfactory as poorer re- _ 
sults and so should not be used in — 
appraising the effectiveness of chlori-— 

nation. In fact, the development of _ 
super-chlorination and knowledge con-— 

cerning the state of activity of residual © 

chlorine is ushering in a new era in © 
chlorination practice. These develop- _ 
ments are of paramount economic im- 
portance as they provide greater flexi-_ 
bility in the degree of treatment of | 
polluted raw waters. . 
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_ The suggestion that the available 
capacity of treatment plants be at least 
50 per cent above the average daily 
draft cannot be met at many existing 
plants, but this suggested guide be- 
comes more practical when interpreted 
in the light of the suggested maximum 
rate of filtration of 3 gpm. per sq.ft. 
of filter area for rapid sand filters, 
because most existing plants have a 
designed rate of 2 gpm. per sq-ft., 
which can be increased insofar as hy- 
draulic limitations permit. The im- 
portant point, of course, is that a fil- 
tration plant be so designed that 
unforeseen, but reasonable, increases 
in consumption can be met without 
deleterious influence on the quality of 
the final effluent. It is evident that 
many treatment plants should be ap- 
praised to determine just what the 
maximum safe capacity is and that trial 
runs should be undertaken to disclose 
“bottlenecks” which may limit capacity 
to a serious degree or which may pre- 
vent effective treatment of the water 
at high rates. 

The manual contains detailed sug- 
gestions as to chlorination practice. 
Special attention is directed to the sug- 
gestion that the maximum capacity of 
chlorination equipment be 50 per cent 
greater than the highest anticipated 
dosage. This emphasizes the need for 
greater attention to marked fluctuations 
in the chlorine demands of many raw 
waters. The suggested reserve capac- 
ity most likely would be available if 
chlorination equipment were in dupli- 
cate, as advocated, provided each unit 
has a capacity somewhat greater than 
the known maximum demand. Many 
chlorinator installations are deficient in 
this regard. 

It is believed that caution should be 
used in interpreting the suggestions 
embodied in paragraph B(10)(e)2 of 
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Part II of the manual, because the cop. 
centration of residual chlorine require 
in the effective disinfection of ap 
given water depends upon a number oj 
variable factors which must be ap 
praised in the light of specific loca 
conditions. It is suggested in th 
manual that residual chlorine be maip. 
tained throughout distribution systems |,¢ th 
This obviously is intended to provid}, 
a factor of safety and also to minimize }jant 
the effect of unforeseen secondary pol-fechn 
lution. The development of  super-f:ncy 
chlorination practice has created a defi-[.yaile 
nite technique for the maintenance of|ideals 
appreciable concentrations of activelhe 
residual chlorine throughout distriby-}\sso¢ 
tion systems, but more practical ex-ficjen 
perience is needed with waters and}-eyiey 
systems of various types before super-[ensit 
chlorination can be adopted with as}-riticz 
surance without considerable experi-ratiy 
mentation. Obviously, this treatment}; ws 
cannot be initiated extensively during 
the war period because of scarcity off 2st 
materials. The control of secondanf The 
pollution by this suggested procedurefsysten 
draws attention to the lack of any adef}.4, w 
quate procedure for the control of secfdudin 
ondary pollution of untreated suppliesf Portic 
even though the chance of secondanfof the 
pollution may be as great as with 
treated supply. 

The manual suggests that tests fofthese | 
residual chlorine be made in accord .W.\ 
ance with the eighth edition of Stand}Practi 
ard Methods. This is logical for off The 
ficial standards, but attention is dfhe sar 
rected to proposed changes in Stand. 
Methods, now that improved practi 
has made the present published pr 
cedures antiquated. 
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Operation and Control 


water treatment plants should be 
charge of technically trained operator 
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seonomic limitations, however, prevent 
he adoption of this suggestion of the 
yanual in many cases, even though 
he operation of some small treatment 
slants may present more difficult prob- 
ems than the operation of larger 
jants. There is very definite need, 
yerefore, for the more extended use 
if the services of consulting chemists 
y sanitary engineers to supervise 
jants too small to be under full-time 
echnical supervision. The discrep- 
wncy between the facilities actually 
wailable in many treatment plants and 
deals of practice, therefore, should be 
the subject of further study by the 
\ssociation, to disclose present de- 
jciencies and economic limitations, to 
view state regulations relating to li- 
nsing or certification of operators 
sitically and to prepare an adminis- 
ative guide for operation and control 
f water treatment plants. 


Distribution Systems 


The only reference to distribution 
ystems in the official standards is Sec. 
14, which defines sanitary defects (in- 
duding defects in distribution systems). 
Portions of Part II and all of Part III 
of the manual, however, deal specifi- 
It is pertinent 
‘0 compare the suggestions given in 
these portions of the manual with the 
AW.W.A. “Tentative Manual of Safe 
Practice in Water Distribution.” 1” 

The intent of these two manuals is 


is - same—the protection of the quality 
ar 


if the water passing through distribu- 
fon systems, equalizing reservoirs, 
booster pumping stations, etc. The 
\.W.W.A. manual, however, is much 
more comprehensive, especially in re- 
kard to design and construction. Both 


sPanuals are suggestive rather than 


andatory standards. 


Jour. A.W.W.A., 34: 915 (1942). 
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The stress placed on cross-connec- 
tions, inter-connections, back-flow con- 
nections, etc., in both manuals raises 
the administrative problem of deter- 
mining just how far local water supply 
officials should go in inspecting private — 
properties for dangerous cross-connec- 
tions, inter-connections, etc. 

Ordinarily, plumbing ordinances of — 
municipalities are administered by local 
health departments rather than by 
water departments. Obviously, they 
would not be administered by private 
water companies. Furthermore, build- 
ing inspection departments of munici- 
pal governments frequently deal with 
matters of this nature. 

There seems to be some question of 
just how far water supply officials, 
especially those representing corpora- 
tions, may go in supervising plumbing 
fixtures on private property served by © 
the supplies under their jurisdiction. 
It is very definitely established, how- 
ever, that water officials may refuse to 
serve a specific private property if, in 
their opinion, such service would men- 
ace the supply as a whole. A more 
detailed investigation of the adminis- 
trative and legal problems involved in 
problems of this character should be 
made by a committee of the Associa- 
tion. In the meantime it seems evi- 
dent that local water officials should 
not act independently on matters per- 
taining to cross-connections or inter- 
connections on private property, but 
that they should encourage the enact- 
ment of suitable plumbing ordinances 
by the municipalities they serve, so 
that the needed administrative proce- 
dure controlling dangerous plumbing 
installations may be provided, to facili- 
tate co-operation between local health 
department officials, building inspection 
departments and local water supply 


officials. Standards for ‘“back-flow 


|| 
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preventers” are now in preparation by 
the American Standards Association. 
The A.W.W.A. is represented in this 
committee activity. 

In Sec. B(7), Part II, of the U.S. 
P.H.S. Manual it is suggested that 
filtered water in storage reservoirs be 
located above the ground-water table. 
It is evident, of course, that ground 
water exposed to pollution by seepage 
from sewers should not be allowed to 
enter reservoir structures through 
leaks, but there seems to be no reason 
why such reservoirs should not be 
constructed below the surface of the 
ground and below the ground-water 
table at appropriate locations, especially 
if the suggestions on construction given 
in the more extensive text of the A.W. 
W.A. manual are followed. 

The suggestion in paragraphs B(8) 
(b) and B(8)(d), Part II, of the 
U.S.P.H.S. manual that no conduit or 
basin containing treated water should 
have a common dividing wall with an- 
other conduit or basin holding raw 
water or water in a prior stage of 
treatment would apply to many por- 
tions of existing treatment plants. Ob- 
viously, special structural precautions 
should be taken to insure the tightness 
of such partition walls. There is 
some question, however, whether the 
suggestion should apply solely to walls 
separating raw and treated water or 
also to treated water and water in a 
prior stage of treatment. The phrase 
“prior stage of treatment” would dis- 
tinguish between filtered water and 
filtered chlorinated water. While many 


water works officials may doubt the 
necessity of this restriction, they would 
support the need of providing means 
of preventing any pollution of treat- 
ment plant effluents by raw water. 
The manual also suggests that mains 
should show no leakage under a pres- 


Vol w. 


sure test. This ideal, however, js 
dom met. Reference is made to 
5.45 of the A.W.W.A. manual, whi 
covers leakage tolerance as based 
Sec. 15 of A.W.W.A. “Standard Spe 
ifications for Laying Cast-Iron Pj 
—7D.1-1938.” 

The provisions of Sec. B(7), Py 
III, of the U.S.P.H.S. manual sy 
the exclusive use of copper or } 
service pipe. This suggestion, 
course, is intended to insure tigh 
of service piping, irrespective of th 
corrosiveness of water supplies in genf%€" 
eral. Suitability of service 
however, is dependent upon specif’ 
local factors, including the corrosive’ 
ness of a specific supply. In the lighf" 
of the successful use of iron servif” 
pipe in many sections of the county)" 
reference is made to the more gener P 
provisions of the Sec. 5.5 of the AW" 


W.A. Manual. Ars 
mally 

Physical and Chemical Character ural 
istics arele 
“dips 


In the official standards provisiong rear 
for chemical characteristics, a clear-ciftion 
distinction should be made betweed jicate 
Secs. 4.21 and 4.22, because the forme reve 
provides specific quantitative requirg Fly 
ments and the latter, desirable uppegyral 
limits. seems 

Referring to Sec. 4.1, one may alsfas to 
question the required limits as to turfing w 
bidity and color of 10 and 20 ppmfias b 
respectively, because a question of distri 
health is not involved. In effect, the ciated 
limits imply that waters having I rides. 
ties or colors exceeding the value} natio 
noted would have to be filtered. Mod water 
ern practice supports the filtration of} fuori 
most surface waters, even those har-fier tl 
ing turbidities and colors below thJwide 
stated limits, but programs for tht} Sel 
installation of filtration plants usually}not a 


x 
4 
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» based upon many factors, includ- 


er, 
le ‘oie wg the physical character of a supply. 
al, whig The quantitative limitations of per- 
ised sible concentrations of lead, arsenic, 
ard Speffuorine and selenium should present 
ron Piso serious problem to water works 

fcials. ‘The presence of lead in pota- 
7), Pypie water is usually incidental to the 
1 sysoagorrosion of lead pipe, so that diffi- 


yties from this toxic material will 


or b 
tion, ,pormally be restricted to specific prop 
tight ies on which lead pipe is used to 


nduct corrosive water. The lead 
tent of miscellaneous samples of 
Piping water would, therefore, be of signifi- 
specif" only for the properties on which 
ye samples were collected. The pres- 
-kace of lead in such samples would, 
> fowever, give a general indication of 
whether or not the supply should be 
‘Ireated or if lead pipe should be used 
‘Jn the community. 

Arsenic occurs in nature, but is nor- 
mally not significantly present in nat- 
wal waters except incidental to the 


racter 
areless use of tree spray and animal 

dips” on the watersheds of tributary 
VISION treams. Proper control of the sani- 


ation of the water supply should in- 
etWeeF dicate where steps should be taken to 
forme} oreyent contamination with arsenic. 
equit Fluorides are associated with nat- 
uppefural deposits of fluor spar. There 
vems to be no accurate information 
ay = to the distribution of fluoride-bear- 
to tury ing waters, although considerable work 
ppmgias been done in connection with the 
On Ofdistribution of mottled enamel asso- 
ct, thf ciated with high concentrations of fluo- 
urbidif rides. There is need, therefore, for 
value} nationwide study of this subject. Local 
Moé}water officials should determine the 
ion of}fuoride content of water supplies un- 
> har-fler their jurisdiction, so that a nation- 
w thfwide study may be facilitated. 

r the} Selenium is relatively rare and would 
suall}sot appear to present a problem except 


— | 
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in water supplies in areas where de- — 
posits of selenium-bearing minerals 
occur. Here again there is need for 
a nationwide survey to determine the | 
selenium content of the natural waters 
of the country. 

The more general provision of the 
standards deals with the prevention of 
entrance, into potable water supplies, 
of barium, hexavalent chromium, heavy 
metal glucosides and other substances 
with deleterious physiological effects. 
Because of the nature of these sub- 
stances they are not likely to be present 
in natural waters, except possibly in 
streams draining watersheds on which 
chromium plating plants are located. 
The implication, therefore, is that these 
deleterious substances should be ex- 
cluded from potable water supplies 
through control of interconnections 
with boilers, air-conditioning systems, 
industrial equipment, etc. 

The provisions of Sec. 4.22 of the 
standards as to certain other constitu- 
ents in the water need not be discussed, 
except to point out that the suggested 
limitations for total alkalinity, phe- 
nolphthalein alkalinity and pH are in- 
tended to indicate the points beyond 
which overtreatment with alkalies 
would be objectionable, rather than to 
imply that treated waters meeting these 
limits would be in mineral equilibrium. 
The language of the standards in this 
connection might well be clarified in 


their next revision. 

4. 
Bacteriological Quality 
Briefly, the revised standards of 


bacteriological quality continue the 
same quantitative values as the 1925 
Standard, but now specify that the 
samples used in appraising bacterio- 
logical quality be collected solely from 
the distribution system, that samples 


be de- chlorinated within 20 min. after 


|| 


collection, that the supplies be ap- 
praised in the light of series of samples 
collected in each calendar month and 
that the frequency of sampling sup- 
plies be based upon the population 
served. 

In general, the requirement of 
monthly appraisal of statistics on bac- 
teriological quality represents a more 
rigid standard than that of annual ap- 
praisal. This should be realized by 
water works officials and appropriate 
steps should be taken to prevent any 
seasonal deteriation in water quality. 
Local water supply officials should 
have no difficulty in developing monthly 
records. It is evident, however, that 
close relationship must be maintained 
between the local and state officials to 
facilitate appropriate monthly review 
of the records by the “Reporting 
Agency.” 

The required frequency of sampling 
is probably the most controversial fea- 
ture of the revised standards, notwith- 
standing the acknowledged fact that 
there is rather universal need for more 
frequent examination of samples of 
water collected from the distribution 
systems of local water supplies. Ob- 
viously, the population served has no 
direct bearing upon the technical re- 
quirements of frequency of sampling, 
but, for economical reasons, it was 
found judicious to base the frequency 
upon the ability to afford local labora- 
tory control, which ability is indicated 
generally by the population § served. 
The population also is an approximate 
measure of the public health impor- 
tance of any given supply. 

It is rather evident, however, that 
the specified frequency of sampling 
implies local laboratory control. The 
most serious problem is in connection 
with communities with populations of 
less than 10,000, because most com- 
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munities over this population sho It i 
be able to maintain local laboraton 
control. Obviously, then, the officjgifos 
in charge of water supplies of mogprative 
erate size are confronted with the deg 
nite need of providing local laborat 
control. While essential laboraton 
equipment can be purchased during 
war period, it is doubtful whet 
many new laboratories can be instal] 
until after the war. Therefore, plar 
should be prepared for the initiatiy 
of laboratory control at that time, ] 
general this need is a basic shortcom; 
facing water works officials today, 
The requirement that samples be 
lected from distribution systems raj 
than from the effluent of treat 
plants, is obviously justified, bee 
the quality of the water as deliv 
to the consumer is the important facfillé 8! 
tor. The secondary pollution of watefivé 4 
passing through water distribution sypultte 
tems, however, is a distinct pool cow 
especially where open reservoirs 
other structural details permit the eng 
trance of dust, etc., into the wategster 
The interpretation of the 
of coliform organisms sygpint 
sources is complicated by the doubg™4'y 
created by the unknown, but possiblepitiot 
existence of cross-connections or inter 0 ba 
connections which may be contributing" th 
secondary pollution. There is a dime 
tinct need, therefore, for an exhaus§ 0! 
tive study of the biology and bacterio eral ‘ 
ogy of distribution systems to provide a 
more definite information for the con’ 
trol of secondary pollution and to serv 
as a guide in the interpretation of th 
significance of coliform organisms i 
the samples collected. At the presen}on 
time these unsolved problems have the]"8 
net effect of increasing the severity! 
of the standards, and, thus, of mprst 
creasing the magnitude of the problem: 
of meeting their requirements. ' 
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n shonif It is evident, therefore, that the re- 
boratesised Drinking Water Standards im- 
definite technical and adminis- 
of mopative duties upon those operating 
the deswater supply systems serving inter- 
boratosiate carriers. The suggestions as to 
Doratoevater works practice contained in the 
Iring ¢hguanual should be interpreted as rec- 


whet endations rather than  require- 

instal] 

re, plan Résumé by U.S.P.H.S. Representative—J. K. Hoskins 
Nitiatin 


iq]? might be helpful for a clearer un- 


ime, 
tcominft derstanding of the development of 
Jay. fie present revision of the Public 


s be eglfiealth Service Drinking Water Stand- 
atheprds to review briefly the procedure 
eatmenpy Which these revisions were brought 
becayspout. The Surgeon General requested 
leliveregeach national organization interested in 
ant facfie subject to designate a representa- 
vf watepiive as a member of an advisory com- 
ion syfaittee for the purpose of considering 
roblenpevision of the “Treasury Department 
pfDrinking Water Standards” in force. 
the engiach of the national organizations 
wategiterested named its representative 
‘ificanogand, accordingly, the committee was ap- 
pointed by the Surgeon General in Feb- 
tary 1941. To this group, a few ad- 
ossiblef ditional members-at-large were added, 
rr wat balance the geographical distribution 


IS 


-ibuting of the committee and, to aid the com- 
in the development and formu- 
tion of revisions, the Surgeon Gen- 
cteriolf ‘tal also appointed a technical subcom- 
providqimittee composed of officers of the 
he conf eublic Health Service. 

o servf After exhaustive review of all phases 
of thf the subject, the advisory committee 
sms if its recommendations to the Sur- 
present] se0n General for certain revised drink- 
ave the|g water standards which were adopted 
everingo2 September 25, 1942. It must be 
of ingoresumed, therefore, that during this 
oblem|tterval of almost two years the mem- 
“ts of the advisory committee had 
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ments. The scope of the official stand- 
ards and of the manual clearly empha- 
sizes that water quality cannot be de- 
noted by a single simple numerical 
index as to the content of coliform 
organisms, so sound technical judgment 
must be used in evaluating the some- 
what intangible factors not capable of 
quantitative expression. 
ample opportunity and did discuss with 
the national organizations which they 
represented the subject matter of the 
revisions and their import and that all 
of these organizations had ample time 
and opportunity to express, through 
their designated representatives, their 
desires concerning the requirements of 
the proposed revisions to these stand- 
ards. The revisions finally adopted, 
therefore, must be considered to carry 
the broad approval of the national or- 
ganizations interested in the safety of 
public drinking water supplies as they — 
pertain, not only to interstate carriers, 
but to all of the civilian population of 
the country as well. 

In this method of development of 
such a document, all shades of interest 
and viewpoint are presented for con- 
sideration and compromises of the in- 
dividual views of various members of 
the committee are necessary to arrive 
at a definite conclusion. Such conces- | 
sions were in fact made by various — 
members of the advisory committee. 
On the whole, however, it is believed 
that these revisions represent, as nearly 
as it is possible to do so, the best tech- 
nical judgment of the members of the 
committee and of the professional so- 
cieties which they represent. 

The current edition of the Drinking 
Water Standards is not intended to be 
a static document, but must be consid- 


= 
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ered as available for revision and modi- 
fication as progress in the field of water 
works treatment advances. If later it 
is determined that the present revi- 
sions are not in harmony with the then 
current standard practice or are dem- 
onstrated to be otherwise impractic- 
able, there should be, and is, no impedi- 
ment to such modifications as will make 
them both practical and effective. The 
committee agreed that it was essential 
to follow the now current universally 
accepted methods of water examina- 
tion and treatment. Therefore, the 
current edition of Standard Methods, 
as recommended by the American Pub- 
lic Health Association and the Ameri- 
can Water Works Association have 
been specified in the current revision. 
Those who take issue with these ana- 
lytical procedures should argue their 
case with the committees responsible 
for these methods. 

It has been indicated that the stand- 
ards are impossible of attainment by 
all small water works of the country 
and are therefore unreasonable and 
unjustified. The advisory committee 
recognized that it was faced with one 
of two alternatives: (1) to develop a 
standard that represented an ideal prac- 
ticable of attainment and which all 
properly designed and_ constructed 
plants could meet if due diligence and 
continuous operation care were exer- 
cised ; or (2) to write a standard which 
all plants, whether properly constructed 
and operated or not, could meet with- 
out additional care or concern. Ob- 
viously the latter course would be un- 
wise to follow, so it was agreed that 
a standard should be developed that is 
practical of attainment and, which, for 
its complete observance, would require 
structural and operational facilities of 
a high order of merit. In other words, 
it was considered that a_ standard 
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should be developed that is possible 
attainment and that will, if ob 
insure a reasonably safe water sy 
but which will also require, in 
instances, material improvements ; 
plant construction and operation. 


ing Water Standards. 
Discussing briefly some of the poingietert 
made by the previous discussors, 
writer finds that there is evidently 
agreement in views concerning w 
are considered to be undesirable feghoniny 
tures of the present revised standardqamp! 
a number of the points mentioned pyhey 
some discussors having been contr 
dicted by others. There are, howeyegiraw! 
some features of the present standarigite t 
which will bear further  discussigg)e all 
One such point frequently made is thaectior 
the requirements are such that centrgpn tr 
laboratories would experience great dif An 
ficulty in examining the numbers opthot 
samples required under the present reille { 
vision. This brings to the fore thgate 1 
question of whether many states angevolv 
not now exercising too highly centraf (tink 
ized laboratory control operations. Dr 
centralization of such laboratory aetiy 
ties might be definitely indicated. Ty 
time consumed in shipment of watg W! 
samples over long distances in mang'nde 
cases makes impossible worth-whiq 
interpretations of the laboratory result de 
obtained by such practices. The ultgtee, 
mate value of results from un-iced samf™ 
ples 24 hr. or more in transit is cer}! 
tainly questionable. 
Another point of objection is the 
the number of samples to be examine 
from the distribution system is exces" 
sive. The sanitary engineer or healt 
officer, as well as the consuming publcf! 
is interested primarily in the wattf 
delivered to the ultimate consume! 
The treatment process, while obvious) 


ato 
| 
aw jective is in fa 
at of th i 
previous 
a usly develope 
gy 
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ossible ; pequiring careful laboratory supervi- entire public water supply industry 
obseryedon, does not necessarily represent the should not be required to abide by re- 


wlity of the product as it reaches the quirements devised for a relatively 
‘Loqsumer’s tap. Therefore the com- small group of consumers. The Pub- 


i | 
nal ttee considered it highly desirable lic Health Service has no jurisdiction | 
on. the quality of any water supply or desire to require such universal ac- 
lation opust be ultimately gaged by the qual-  ceptance. It is believed, however, that 

d Driniky of the water furnished to the con- the water-consuming public has suffi- 


ymer and that this quality should be cient concern and interest in the mat- 
termined throughout the distribution ter to demand that the drinking water 
ystem at sufficiently frequent intervals supplied for their general use conform 
lently » insure that a safe product is being to some reasonable standard of quality _ 
ng w plied. Following this line of rea- and that it is willing to pay for such 
able feponing, it is obviously essential that a product. Consumers have found 
‘andarqumples be de- chlorinated at the time that the federal standards have been 
hey are taken and that the residual reasonably satisfactory and are not 


ioned 
contmpilorine which may be in the sample as_ impossible of wide attainment, and 
howevepirawn from the tap be neutralized at know that, where common sense in the 


tandanifie time of collection, rather than to interpretation of the standards is ex- 
scussiggfe allowed to continue its disinfecting ercised, a safe drinking water supply 
le is thaction during the time the sample is is assured. It is fair to say, at least, 
t centngin transit for laboratory examination. that the water supply profession, as 
Another point brought out is that, well as the public it serves, would be 
dithough these standards may be desir- definitely adverse to a lowering of 
ble for use on interstate carriers, they these standards and that all have just 
4are not necessarily the best that can be cause to be proud of the high quality 
eolved for the regular users of public of the public drinking water supplies 


centrag(rinking water supplies and that the of this country. 


Summation of Issues Raised in Discussion 
f watq With the publication of this ex- pling frequency requirement. <A year 
1 mangiended record of the discussion of the or so after the war has ended it should 
h-whig 1942 Drinking Water Standard,” as be possible to develop a record of the 
-resyitqt developed at the Cleveland Confer- volume of work required from the re- 
he yltigence, the Editor of this Journal hopes porting agencies by the certifying 
ed samf0 bring to a state of suspension the authority prior to its acceptance of a 
is cerguecessity of devoting space in the water supply for use on common car- 
Journal to “previews” of the effects riers. 

is thagot the Standard. The other issue relates to the diag- 
amine{ There appear to be at least two is- nostic value of 100-ml. plantings. 
exces|sues of substantial importance which What evidence will be disclosed by the 
healif’an be, at a later date, made the basis coliform densities shown over and 
publi or filing of evidence rather than as- above that shown by 10-ml. plantings? 
wate Pumptions. It has been shown that the computa- 
sume} One of these relates to the adminis- tion based upon 100-ml. positive find- 
viousyf"ative problem derived from the sam- ings is more refined mathematically 


»' 

it 


1436 


than one based upon 10-ml. positives. 
But it has not yet been broadly shown 
that 100-ml. positive coliform findings 
tend to develop at a pollution level dif- 
ferent from that which 10-ml. positives 
appear. In fact, several workers sus- 
pect that further study of the media 
used needs to be made before 100-ml. 
plantings justify the labor involved. 
Here there is a definite need for an 
answer to the question—what is the 
record of X water systems in the mat- 
ter of 10-ml. and 100-ml. positive re- 
sults? What interpretations of system 
efficiency are made possible by the 100- 
ml. plantings which were not possible 
with 10-ml. plantings ? 

These standards, as well as their 
predecessor 1914 and 1915 documents, 
“are adopted for use in the administra- 
tion of the Interstate Quarantine Regu- 
lations as they relate to the drinking 
and culinary water supplied by com- 
mon carriers in interstate commerce.” 
By the omission of a precise statement 
in the Surgeon General’s letter of adop- 
tion or promulgation, the standards are 
not claimed to apply to water not used 
on common carriers in interstate com- 
merce. But much of the discussion has 
appeared to assume such an intention. 
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The implications of such an attity 
need to be considered with profession, 
care and with full recognition of 4 
governmental and administrative pol 
cies deriving therefrom. 

The “Manual of Recommen® 
Water Sanitation Practice,” prepare 
as a guide to reporting agencies, js p 
a part of the standards. But it ten 
to go rather deeply into design as we 
as operating criteria for water tre 
ment and distribution systems. It 
in part, sharply in disaccord with thy 
report of the A.W.W.A. Committ 
on Distribution System Safety, 4 
points, it stipulates design or opera 
ing details more theoretical than realig 
tic. This document deserves far mop 
study and analytical comment that ; 
has yet received. When wartime & 
mands lessen, the A.W.W.A. must r 
activate its Committee on Distributig 
System Safety and develop a consi 
ered appraisal of the Manual to th 
end that (1) its defensible requir 
ments be accepted by water works meq 
and (2) its indefensible requiremeny 
be sharply challenged. Only by suc 
action will real progress be made y 
water supply sanitation.—Harry 
Jorpan, Secretary. 
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i a filter plant operations which 
with th are described herein, relate to the 
Mmitted military area ad jacent to the Maryland 
ty. Ad coast. The water property is under 
Opera} War Department control and the em- 
N reali ployees are civil service personnel. 

ar mog Water is supplied at this time, from 
- that # two modern filter plants, one treating 
‘ime del surface water with a design capacity 
nust ref of 4 mgd., and the other treating water 
ributi: pumped in from any of nine wells, 
consi with a design capacity of 2.5 mgd. 
to tf These plants are of conventional de- 
requirg sign for chemical treatment, coagula- 
rks me tion and filtration, with aeration for 
remenf the well water. The chemicals in use 
DY suc} are chlorine, ammonia, alum, ferric 
nade 4 sulphate, lime, soda ash, and Calgon, 
RRY all machine-fed. 

These plants are operated by women 
operators who make all chemical tests, 
control treatment and handle all chemi- 
cals, except the connecting to feeders 
of chlorine and ammonia cylinders. 
On duty, on each shift, is one male 
operator, directly responsible for the 
operation of the entire water supply 
system during the period of his watch. 
While this male operator may advise 
the women operators as to the opera- 


A paper presented on October 15, 1943, at 
the Philadelphia Conference of the Four 
States Section and Pennsylvania Water 
Works Operators Assn., by Robert J. Stew- 
art, of the Service Div., Edgewood Arsenal, 
Md. 


By Robert L. Stewart 
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tion of the plant, he does not assist in 
the work required for the plant opera- 
tion, such as handling the chemicals, 
making the tests, or cleaning the plant, 
but during periods of extremely bad 
conditions in the surface water treating 
plant, a male laborer is assigned to the 
plant for the purpose of keeping the 
chemical feeders filled. 

The decision to use women opera- 
tors in these filter plants was made in 
October 1942, and a number of women 
were selected from a group of several 
hundred trained production workers, 
some of whom had been continuously 
employed in our factories over a pe- 
riod of twenty years, but always during 
daylight hours. The filter plant work 
is shift work entirely. We could offer 
an increased rate of pay, however, an 
opportunity to do a man’s work, but 
not to replace a man (our regular op- 
erators who were not in, or due for, 
service in the armed forces were 
needed on more important work) and 
the opportunity to break away from 
the monotony of a factory production — 
job to one where individual ability to. 
think and act was most necessary. 

In making our first selection, about — 
one hundred women who expressed an — 
interest in the proposition were inter-| 
viewed, shown the plants and informed — 
as to the requirements of the position. — 
Of the one hundred interviewed, eleven | 
were chosen for immediate training in — 
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the 2.5 mgd. plant. Upon arrival at 
the plant they were given a short talk 
on water; its treatment; the responsi- 
bility of an operator to supply a suff- 
cient amount of properly treated water ; 
the care and operation of the plant 
equipment. Most of this discussion 
was completely over the heads of the 
group, but it did result in creating a 
desire to learn. 

The women were then seated at a 
large table, shown the chemical tests 
made during the operation of the plant, 
supplied with equipment and chemicals 
and instructed in the making of the 
tests. These tests included alkalinity, 
CO,, soap hardness, pH value, chlo- 
rides, total iron, manganese, color, tur- 
bidity, phosphate, and bottle tests of 
chemicals required for plant operation. 
Several copies of “Water Purification 
for the Practical Man,” by Charles R. 
Cox, were supplied for reference and 
qualified operators were constantly 
available to answer such questions as 
could not be answered within the group. 

After one week of observation of 
plant operation, discussion among 
themselves and with the plant opera- 
tors, and continued use of the tests. 
this group was most surprisingly con- 
versant with the subject. The same 
procedure was continued for another 
week and one week was devoted to 
simple hydraulics of plant operation, 
and the care and operation of plant 
equipment. 

During the three weeks training pe- 
riod, a number of other women had 
been selected who followed along with 
the original group and learned from 
them the earlier instructions. The 
number of women then available per- 
mitted the formation of operating 
shifts, and were immediately assigned 
to plants. In selecting candidates for 


these shifts, care was taken that the 
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members of the group had equal menty 
and physical capability and that they 
were congenial. Of the 
eleven, two are now plant supervisors 
eight are shift heads, and one is re. 
sponsible for boiler feed water tregp. 
ment in eight plants containing thirty 
boilers ranging in size from 200 tp 
1,000 boiler hp. 

In later training courses, the proce. 
dure was reversed. The candidates 
were first put to work cleaning the 
plant, then they were taught to op 
erate valves, wash filters, handle chem. 
icals, etc. Laboratory instruction was 
last in the course. This developed a 
better attitude toward the job than 
was the case when laboratory work 
was taught first and the cleaning op. 
erations left to the end. 

Now, a word as to the water han- 
dled in these plants: In the surface 
water treating plant, the turbidity 
varies from 10 ppm. to more than 
10,000 ppm. but the plant effluent will 
average less than 0.5 ppm.; the color 
varies from 5 to 300 ppm., with an 
average effluent of less than 5 ppm 
The algae conditions during past sun- 
mer were very bad, requiring a black- 
ing out of the sedimentation tanks 
during bright days and a liberal use 
of charcoal; on several occasions man- 
ganese caused trouble. 

In the well water treating plant, 
conditions are more uniform and not 
much variation in the treatment of the 
water is required, the chemical feeders 
varying with the rate of flow; but this 
plant has a clear well with a capacity 
of 1.0 mgd. and pumps with a con- 
bined capacity of 8.0 mgd. to care for 
high peak demands. 

The question might be asked as to 
how women would react in an emer- 
gency which could only be answered 
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w an actual experience. Two inci- 
jents have occurred which might serve 
indicate the possibilities. Shortly 
ter the women had been placed on 
heir own, a call was received that one 
{ the filters was overflowing and 
fooding the plant. The operators did 
sot know what to do. In this case, a 
wash water valve had been left open 
zd upon washing another filter, the 
frst filter which was not operating 
iad overflowed. The operator had 
oushed the remote control button on 
the wash pump and thought it had 
een shut down. This flooding of the 
filter was one of those things which 
makes for experience, and was a les- 
son to all the women but a rather sad 
one for those in charge who had to 
listen to much caustic comment. In the 
second incident, the male operator was 
present in a plant when the fusible 
plug on a chlorine cylinder blew out, 
filling the plant and surrounding area 
with gas. There were three women 
operators present and all put on their 
gas masks but the male operator was 
much concerned about their remaining 
in the area and tried to eject them, to 
which they objected. They felt it was 
their duty and right to return to the 
plant with him and help remove the 
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cylinder to the stream. In this instance, 
there was a short period of near panic, | 
soon replaced by a sense of duty. In- 
cidentally, | might state that previously 
all of the women operators had been 
employed in the manufacture of gas 
masks, and they are all well-trained _ 
in use of this equipment. 

At this time, these women have 
been with us as plant operators for 
one year, and the arrangement has 
been highly satisfactory, the women 
being capable and willing workers 
within the limits of their physical abil- 
ity, and under considerate and intelli- 
gent supervision. In accuracy of op- 
eration, and attention to details, the 
results are better with women than 
with men; but men are more interested 
in the mechanical parts of the opera- 
tions and more capable in handling 
them. Women are most conscious of 
the appearance of the plant and as a 
result of their efforts in this direction, 
they receive much commendation from 
official visitors. 

It is my opinion at this time that 
the most satisfactory water plant op- 
eration can be obtained through the 
use of mixed shifts, provided that the 
selection and release of personnel 
could be made without restrictions. 
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: omgeen is a trite saying in regard many cases, will result in laws, rule a 
to management that if you desire and even mathematical formula 
success you must be able to organize, When these laws, rules, and formule an 


delegate, and supervise, with emphasis are applied to the everyday duties of], ‘It 
on “organize.” In the past, an organi- workmen, the invariable result js ; r 
zation may have been operated through much larger, as well as a better - by 
common knowledge of what was to be higher quality of output per man. This} At 
done by individuals in the company system is the grandfather of our pres- } ing ¢ 
capable of expanding with their jobs; ent day merit systems. eure 
but at best it was a poor substitute for We who have been without merit} did 
proper organization. Today, due to systems, or at least up-to-date work-| syste 
_ the war, there is such a rapid turn- able classification plans, find that we] (J 
over of personnel that serious consid- are being slowed down by having to| sms 
eration of a planned organization can- study positions to determine the very | (eP3 
not be overlooked. Heretofore, We minimum of qualifications that will bey (¢ 
may have had capable and trained em- required to fill them. Our jobs have] %. 


jloyees in the organization or avail- : 
pro) ii to be analyzed to find out where we} ™ 
able from outside sources; but we can : ; 


have combined skilled and unskilled} 
no longer take these conditions for (3 
duties in one job, and if this has been} 

done we shift our skilled man to af 
In attacking the many organizational oubl 

: : skilled job; the unskilled duties can 

problems that are besetting manage- neers killed job sure 
ment today, we find some solace in the i — ae oe unskilled job. To ( 
philosophy of Frederick W. Taylor, was ned 
the founder of scientific management. regarding personnel admunistte 

In 1885 Taylor, as then a machinist, "0" made by Dale Yoder “Actually,} 


all managers (or superintendents, as] 


began his work at the Midvale Steel 
we would say) are personnel managers, 


Works near Philadelphia. He became 
a factory manager and, later, a con- whether or not they recognize that (( 

sulting management engineer. His fact or desire to be so regarded, tor 

theory (1) has been stated as the de- everyone who is called upon to assume | © ( 
liberate compilation of the vast amount managerial or administrative respons tan 
of traditional knowledge which, in bility, in however slight degree, mus J... 
at the same time assume responsibility |, 
for the personnel and policies im] 


A paper presented on June 15, 1943, at the 
Cleveland Conference, by Albert R. Davis, < 
_ Supt. of Water Dept., Austin, Tex. > volved” (2). = = sary 
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{Merit System 


Since the management of a water 
vorks is largely a matter of satisfac- 
ory org anization, the official in charge 
aust organize his department so that 
ye may secure maximum relief from 
galing with employee difficulties and, 
itthe same time, have adequate assur- 
ince that they are being properly ad- 
sted. This requires zealous efforts 
» eliminate political, religious, and 
ther extraneous factors, also it re- 
tires the establishment of a complete 
ystem of personnel administration 
wilt on sound legal authority. 


bjectives 

An organization that has the follow- 
ing objectives (3) may feel reasonably 
wre that the proper footings have been 
aid to support the building of such a 
system : 

(1) Secure the most competent per- 
ons available for all positions in the 
department. 

(2) Provide an attractive career in 
the service with opportunity for pro- 
motion, salary advancement, and re- 
tirement. 

(3) Develop a salary and wage plan 
which compares favorably with other 
public and private employment and as- 
sures equal pay for equal work. 

(4) Facilitate promotion, transfer, 
alary increases, recognition, and other 
rewards based upon demonstrated per- 
iormance and capacity. 

(5) Provide for separation of un- 
satisfactory employees. 

(6) Promote the training of em- 
ployees. 

(7) Supervise the establishment of 
standards of performance, work incen- 
tives, and evaluation of the quality of 
the service rendered by the employees. 

(8) Inquire into and secure neces- 
ary action in case of complaint against 
departmental employees. 
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(9) Investigate and initiate im- 
provements in working conditions, and 
safety measures. 

(10) Afford ready opportunity for 
employees to present their grievances, 
individually and collectively, to direct- 
ing officials, and to. enable employees | 
to play a cooperative part in deter-— 
mining administrative policy and 
procedure. 

The achievement of the above objec- b 
tives involves a thorough study of ex-_ 
isting conditions and the installation of — 
a complete personnel, or merit, system. 
The studies to be made in developing 
such a system should include the fol- 
lowing: (a) job classification (b) em- — 
ployee training (c) morale and condi- — 
tions of employement (d) salary and 
wage plan (e) promotion and transfer 
(f) discipline (g) retirement system 
(h) recruiting and selection (i) cer- 
tification of eligibles (j) employee re-— 
lations (k) special problems. All of 
these should be discussed, but because — 
our time is limited, we will select only 
the first and most important subject — 
on this list, that of job classification. 


Job Classification 


The foundation of any comprehen- 
sive personnel system is a sound clas-. 
sification plan. Designed to estab-— 
lish and maintain a close relationship © 7 
between necessary qualifications, du- 
ties and responsibilities, wages and 
salaries such a plan is a means of de-— 
termining the nature and level of vari-— 
ous jobs in the organization and ana- 
lyzing the duties and responsibilities © 
involved. Similar positions may be _ 
identified and allocated to the proper — 
classification, regardless of department. | 
This procedure will result in reducing 
to manageable proportions the infor- — 
mation concerning the duties and re- | 
-sponsibilities of positions. Classifica-_ 
tion will simplify the recruiting and al 


1442 — 
selection of qualified personnel, facili- 
tate budgeting for personnel services, 
form a basis for a salary and wage 
plan, assist in measuring performance, 
and provide logical channels for pro- 
motion and transfer. Briefly a clas- 
sification plan consists of (1) group- 
ing into classes those positions of ap- 
proximately equal difficulty and_ re- 
sponsibility, which call for the same 
qualifications and compensation (2) 
writing specifications for each job in 
the department by giving descriptions 
of the position, the duties to be per- 
formed, and the qualifications required 
(3) listing the class titles held by each 
empl yyee. 


Salary Plan 


Related to the classification plan is 
the salary and wage plan. The com- 
pensation for each class has a bearing 
on every other class; there must of 
necessity be an orderly progression of 
salaries from laborer to the department 
head. A sound salary and wage plan 
will provide for: 

(1) A level of pay that will attract 
and keep qualified employees. 

(2) Salary rates based on differ- 
ence in duties, responsibilities, quali- 
fications, and experience. 

(3) Similar types of work to receive 
equal pay. 

(4) Employees in the lower brackets 
to receive a decent minimum living 
wage. 

(5) A sufficient salary range in each 
class to permit advancement in recog- 
nition of efficiency and length of 
service. 

(6) Revision of salary ranges to re- 
flect prevailing rates. 

(7) Consideration of the water 
works financial capacity in relation to 
service needs. 

This salary plan is a very important 
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phase of a classification plan, and Upor 
it relies the ability of water works 4 
secure and retain valuable employees 
Excellent instructions for the de 
velopment of the classification plan ap 
set forth in a book Municipal Persoy. 
nel Administration published last fq 
by the International City Manager 
Association (4). 


Importance of Titles | 


It should be brought out here thy 
the selection of titles is important 
Each title should be brief and shou 
be representative of the job itself 
Recently a questionnaire was seni 
out by the writer to cities of over 30. 
0090 population to determine pertinen: 
data concerning titles, personnel, ang 
general information. At this time itis 
fitting that recognition be given of the 
wonderful cooperation received from 
64 water departments that spent mud 
time and energy filling out a tiresome 
questionnaire. This in itself is definit 
evidence of the progressive and w. 
selfish attitude of the water work: 
profession. (See p. 1443, 1444.) 
Thus, we might say that the titk 
of superintendent, since it received { 
per cent of the votes, should be accept. 
able. Based upon a percentage 
usage this is a logical conclusion, but 
since we are trying to build up a lis 
of titles that will be descriptive of the 
work and responsibilities involved, it 
does not rate so highly. In this list 
thirteen (20 per cent of the votes) are 
titles which indicate the influence of 
the engineering trend, while eleven (1/ 
per cent of the votes) are managerial 
titles. The political influence is appar- 
ently on the wane having polled onlj 
six votes (9 per cent of the total) 
Since eight titles and 20 per cent 6 
the votes represented the engineer 
executive trend, it would appear that 
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superintendent 


9 manager 

water commissioner 

{city engineer 

? superintendent and engineer 
? chief engineer 


? superintendent-engineer 
?chief engineer and general manager 

? general manager 


| general superintendent and engineer 
| superintendent and general manager 


15 ofice manager 
9 chief clerk 

5 registrar 

4 chief accountant 
? auditor 

2 cashier 
2 secretary of board of trustees 
| secretary and treasurer 
| secretary-cashier 
| treasurer 

manager 

| secretary and assessor 
| controller and chief accountant employee 


Top Man Purification-Treatment Plant—24 Titles 


{3 chemist 

6 superintendent of filtration and chemist 
3 supervisor of filtration 

sanitary engineer 

2 superintendent of purification; chemist 

2 supervising chemist 

2 superintendent of filtration 

2 purification engineer 

| chief operator and water superintendent 
| bio-chemist 

| superintendent of water treatment : 
| engineer-chemist 


Distribution System Head—24 Titles 


6 engineer 

5 distribution engineer 

5 assistant engineer 

3 superintendent of water distribution 
3 city engineer and water superintendent 
2 civil engineer 
2 superintendent 
2 chief engineer 

| construction engineer 
assistant superintendent 
| pipe laying inspector 

l assistant engineer pipe extensions 
1 office engineer-superintendent of water- 
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Chief Executive—20 Titles 


Chief Accounting and Collections—25 Titles 


gag 


1 superintendent water and sewage depart- 
ment 
1 assistant engineer 
1 water works engineer 
1 executive manager - 
1 director of water 
1 commissioner of public property we 
1 commissioner of public utilities 


1 

Se 


us 


secretary 
principal water clerk 
water works clerk ; 
assistant engineer 
supervisor assessment section 
superintendent of accounts — . 
utilities business manager ae 
supervisor of accounts and collections 
commissioner of collections 
office supervisor 
superintendent of water office 
treasurer and auditor 


production engineer 
director of purification 
laboratory technician 

city chemist 

bacteriologist 

plant chemist 

chief operator and chemist 
chief chemist 

plant foreman 

filterman 
water shed inspector 


chief chemical engineer 


1 distribution foreman 

1 principal assistant engineer 

1 field engineer 

1 draftsman 

1 assistant chief engineer and superintendent 

1 city engineer 

1 supervisor of distribution 

1 distribution superintendent 

1 principal waterworks engineer 

1 senior civil engineer administrator 

1 department manager and chief engineer 


| 
= 


4 meter reader 

2 meterman 

1 meter foreman 

1 senior meter reader 
1 meter reader and inspector 


bo 
bo 


meter shop foreman 
meter repairman 


foreman 
superintendent of meters 
chief repairman 7 
superintendent of water meters _ 
water repair meter shop foreman 


NN 


8 meter repairman 

4 service man 

meter trouble man 
meter shop foreman 
meter setter 
meter foreman 
meter reader 
water service man 
assistant foreman 
meter mechanic 
investigator 

meter exchange man 
meter maintenance man 
inspector 
meter set and remove 
maintenance man 


ios) 


additional thought should be given in 
_ that direction. Engineering titles are 
opposed primarily because of past us- 

age of the term. What does the aver- 

“ age person visualize when he hears the 
_ word “engineer”? Most likely it is a 
man wearing overalls, jumper and 
_ denim cap, at the cab window of a loco- 
_ motive; or more rarely a man with field 
~ boots and Stetson hat squinting through 
_a transit ; or possibly the man who runs 
the local ice plant. These misconcep- 
tions, however, need not stop us in our 
efforts to find descriptive title. Water 
_ works in conjunction with other utili- 
ties, universities, professional engineers 
and engineering societies should as- 
sume leadership in establishing the use 
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Supervisor Meter Repairs—16 Titles 


Meter Reader—9 Titles 


1 waterworks inspector and collector 
1 inspector 

1 chief meter reader 
1 meter inspector 


1 supervisor of meters 
1 meter mechanic 

1 assistant superintendent 
1 storekeeper 

1 general foreman 

1 yard foreman 

1 supervisor of meters and inspection 
1 meter repair shop foreman 


Employee Replacing Stopped Meters; Miscellaneous Meter Trouble Work—32 Titles 


1 water service utility man 
1 water meter and service inspector 
1 chief and meter repairman 

1 meter repair helper 

1 outside meter repairman 
1 meter tester 

1 meter repairman 

1 meter inspector 
1 meter helper 

1 meter service man 
1 meter changer 

1 repair man 
1 
1 
1 


, 
“. 


meter reader inspector ™ 
meter service 
repair truck man od 
complaint man 


of titles in the water works field that 
indicate engineering influence. The 
type and quality of the work required 
of the top executive in water works is 
such that engineering training and ex- 
perience are essential, and such posi- 
tions should carry engineering titles. 

The questionnaire consisted of brief 
descriptions of 50 different jobs 
throughout the water works field, with 
a blank space left for each town to 
fill in the title that they use for each 
particular job. General information 
was requested in regard to supply, 
pumping, purification, distribution, ac- 
counting ; a few specific questions were 
asked about personnel. Of 64 replies 
received 60 cities reported on personnel 
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ss follows: 20 (33 per cent) have a 
merit system 23 (45 per cent) have 
rtial personnel studies. 

A total of 78 per cent of the towns 
reporting have taken definite action in 
regard to the formation of a personnel 
system. 

In regard to titles, it was our pur- 
pose to determine the extent of the 
yse of different titles for the same 
position ; results showed an average 
of twenty per job. 

From the above seven jobs, which 
are representative of all of the posi- 
tions of a water department it is ob- 
vious local influence has been upper- 
most in the minds of management in 
slecting titles. The interests of the 
water works profession as a whole has 
evidently not been a motive in the 
selection. 

No doubt you have observed that 
there is a semblance of meaning to 
most of the titles listed. There a cer- 
tain diversity in titles is necessary to 
correspond with various forms of gov- 
ernment under which the water works 
operates; yet in your own minds you 
must be thinking, “no standardization,” 
or at least, “lack of sufficient standard- 
ization.” 

Those who have installed merit sys- 
tems know that any classification or 
salary plan must be constantly revised ; 
it must be kept up-to-the-minute, must 
he constantly guarded against encroach- 
ment by forces that may try to use it 
for selfish purposes. 

The United States Department of 
Labor has made extensive studies in 
every conceivable branch of private 
business. It has published a dictionary 
of education and occupational titles; 
they have published a five-volume study 
of the construction industry and a 
three-volume study of retail trade, but 
the municipal field has not been 
touched. 
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Selective service officials have indi- 
cated that the Dictionary of Titles a - 
been very helpful in classifying regis- 
trants, and they have also noted a lack 
of standard information in the munici- _ 
pal field, including the water works. =. 

Those of you present who have a — 
complete merit system know the value 
of having such a plan. Others who > 
have a partial plan are coming to — 
the necessity for bringing it to comple- 
tion. We hope this discussion will 
stimulate others to get started. . 

If a city finds it advantageous to 
analyze, classify and list all positions, — 
why would it not be well for the water — 
works profession to do a little thinking 
about standardizing the personnel clas- 
sification for the field at large? Such _ 
a study would have many advantages — 
in that it would (1) clarify the lan- Ba 
guage t used by the water work profes- 
sion in regard to the per sonnel—espe-_ 
cially titles (2) it would provide basic 
information for present war needs 
(3) it would promote a better under-_ 
standing between the administrative 
head of the department and the local 
government ; (4) it would improve the 
esprit de corps in that it would estab- 
lish among employees a feeling that _ 
each of them is a part of a national © 7 
team; (5) it would act as a guide in 
the development of growing organiza- 
tions (6) it would be an aid to keep- 
ing the local system up-to-date. 
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_ A Proposed Mechanism for Chlorination 
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[Ni view of the great interest in the 

practical and theoretical aspects of 
break-point chlorination, it is surpris- 
ing that there has not been offered an 
explanation of the chemical mechanism 
involved. 

Calvert (1) and others have shown 
that the typical “break-point” curve is 
due to the reaction between chlorine 
and amino nitrogen, and that there is a 
stoichiometric relationship between the 
chlorine and nitrogen. The overall re- 
action at the dip of the “break-point”’ 
curve is expressed by the equation: 

+ = 6RCI + No 

Griffin (2) has shown that the shape 
of the break-point curve is dependent 
upon pH. 

Chapin (3) demonstrated that the 
proportions of mono-, di-, and tri- 
chloramine were determined by the pH 
in the presence of excess ammonia. In 
break-point chlorination, however, the 
ammonia is not in excess and the con- 
trolling factor as to which of the chlo- 
ramines is formed is the ratio of chlo- 
rine to ammonia. This may be dem- 
onstrated by writing the mass action 
expressions for the following equa- 
tions : 

(a) Cl, + NH; = NH.CI + HCl 


A contribution by John R. Rossum, Junior 
Engineer of Water Sanitation, San Diego 
Water Dept., San Diego, Calif. sae 


1446 


By John R. Rossum es 


_¥ 


with the corresponding mass action gy, 
pressions : 


(NH2CI)(HCI) 
(Cl.)(NHs) 


(NHCI.) (HCI)? 
TER 
(Cl2)?(N Hs) 


where the parenthesis indicate th 
molal concentration of the quantitie 
enclosed. Actually molecular Cl, ap; 
NH, exist in water in very small cop. 
centrations, dissociating into H*, ¢ 


= 


NH,OH respectively. The concentra 
tion of each ion is dependent on; 
variety of factors, the most importan 
of which are the original concent. 
tions of chlorine and ammonia, the pH 
and the temperature. The above equ. 
tions may then be written more a. 
curately as 


(NHC) 

(Cl.)(NHs) 

NHCh) 


and may be combined to: 

 (NHCh) K’(Cls) 
 (NH2CI) 
where K’ and K” are constants at a 
given temperature and pH. Simi 


expressions may be written for tt: 
chloramine, but for purposes of sim 


ke 


versi 
pend’ 
centr 
mine 
natio 


OCI and HOCI, and OH-, NH,}, 


th 
st 
uot 
aro 
are 
asV 
> 
rm 
/ 
> 
e € 
and 1 
i 
> 


ite th 
antitie 
Cl, 
all con. 
1*, 
ang 
centta- 


1943 


icity, they will not be considered in 
jis discussion. 
if chlorine and hydrogen are given 
sir conventional valences of — 1 and 
| respectively, it will be noted that 
» the compound NH,Cl, the nitrogen 
st have a valence of —1 in order 
balance the positive and negative 


trations of 


yarges in the molecule. By similar 
soning, the nitrogen atom in NHC1, 
aust have a valance of +1. Since 
se nitrogen atoms have opposite 
harges, it is proposed that they would 
we a strong tendency to react to 
rm neutral nitrogen gas according to 
the equation : 


Reaction (c) is assumed to be irre- 
yersible and fairly slow, its rate de- 
sending upon the product of the con- 
entration of the mono- and dichlora- 
mines, the temperature, and the illumi- 
sation. By similar reasoning, it can be 
shown that trichloramine will react 
with monochloramine. 

Reactions (a) and (b) are assumed 
to be very rapid in the direction in 
which they are written and very slow 
in the reverse direction. These as- 
sumptions seem to be justified by the 
thermodynamic data available, 
though, as expected, they are meager. 
By assuming values for K’ and K” 
ind making use of the relationship that, 


NHs)o = (NHs3)» 
+ (NH2Cl), + 


where the subscript o denotes the 
riginal concentration of ammonia, and 


the subscript » the concentrations after 


mols of chlorine have been added), 
t is possible to calculate the concen- 
mono- and dichloramine 
vith increasing quantities of chlorine. 
[hese calculations are rather tedious 
ind will not be presented here, but the 
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results of such calculations are shown 
by the curves (Fig. 1). | 
After reaction (c) has gone to com- — 
pletion, the chlorine residual to the — 
right of the dip in the break-point curve 
will be equal to the remaining mono-— 
chloramine plus any unreacted chlo-— 


6 


CHLORAMINES-MOLS /LITER x 10° 
Ww 


CHLORINE ADDED-MOLS/LITERx10 


Fic. 1 


rine. The unreacted monochloramine 
will be the original monochloramine _ 
minus the original dichloramine. To _ 
the right of the dip, the chlorine resid-— 
ual will be equal to the unreacted di- — 
chloramine plus any unreacted chlorine. _ 


= 


4 


| 
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CHLORINE ADDED-MOLS /LITERx105 
‘em Fic. 2 


The unreacted dichloramine will again 
be the difference between the original 
dichloramine and the original mono- 
chloramine concentrations. Since the 
concentration of the unreacted chlo- 
rine is small, the chlorine residual 
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curve is essentially the difference be- 
tween the monochloramine and dichlo- 
ramine concentrations. <A_ typical 
break-point curve is obtained when the 
above calculations are performed and 
the results are plotted (Fig. 2). It 
will be noted that the residual does not 
fall to zero at the dip. This is due to 
the fact that in order to make the cal- 
culations, it was necessary to make the 
false assumption that reactions (a) 
and (b) were “frozen” after reaching 
completion while reaction (c) was 
still in progress. Actually, both chlo- 
rine and ammonia will be zero at the 
break-point in order to satisfy the 
equilibrium demanded by the mass 
action expressions. 

The ammonia concentration curve is 
also shown in Fig. 2. This includes 
the ammonia and the ammonia com- 
bined as chloramine. The curve to the 
left of the break-point is quite similar 
to that found experimentally by Griffin 
(2). On the right of the dip, it is 
expected that the errors introduced by 
the assumption mentioned above would 
be of great magnitude, especially after 
considerable time had elapsed. This 
follows from the law of chemical ki- 
netics which states that the rate of a 
chemical reaction increases with in- 
creasing concentration of the reactants ; 
nevertheless, both the experimental and 
theoretical results show that amino ni- 
trogen tends to increase on each side 
of the dip. 

Break-point curves have been ob- 
tained experimentally using more com- 
plicated amines than ammonia. Cal- 
vert (1) obtained typical curves using 
amino-acetic acid. The author has ob- 
tained typical curves using analine, a 
primary amine, and di-methyl-amino- 
benzaldehyde, a tertiary amine. In- 
dole-acetic acid failed to give a typical 
break-point curve, but this compound 
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does not contain an amino nitr 
atom. 


The importance of illumination jf. 
the rate at which reaction (c) pp ' 
ceeds can hardly be overemphasiggf. 
At Lockwood Mesa Reservoir on thf. 


San Diego City water supply, brea}, 


point chlorination is being used. Thybs thi 


chlorine residual from the 


TeServoir 


effluent drops markedly during 


day and rises again at night. The logf, 
point on the curve corresponds wih} 


the time that the sun is directly over. 
head. Furthermore, the drop is much 


less in winter than in summer. Thoug 
taste of the water varies directly witfip thi 


the chlorine residual although the tase 
is not due to chlorine as shown by th 
fact that when lower doses of chlorine 


are used, the taste is more pronounced}; 


It is obvious, both from the taste of 
this water and from the chlorine resi¢. 
ual, that break-point chlorination is be. 
ing achieved only when the sun’s ray; 
strike the water at something les 
than the angle of total reflection. Lab. 
oratory experiments have also demon. 
strated that the break-point reacticr 
occurs much more rapidly when th 
solution is illuminated than in the dark 

From the foregoing observations i 
may be assumed that amino nitroger 
is completely destroyed at the break- 
point. This accounts for the grea 
value of break-point chlorination in 
eliminating tastes and odors in certain 
water supplies, and leads to an inter- 
esting speculation that may be of major 
importance in helping to solve another 
problem that besets water treatment 
plant operators. 

Frequently the water leaving a treat: 
ment plant may be of excellent quality 
but on reaching the far ends of the 
distribution system after many hour 
of sluggish flow, tastes and odors due 
to bacterial growths in the pipeline 
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Cy 


ause many complaints. By removing 
) amino nitrogen before the water 


wBeters the distribution system, pipe- 


bo growths would be greately inhib- 
ted both by decreasing the available 
od supply and by destroying some 
‘the essential growth factors such 
;thiamin and the amino acids. Since 
mm small concentrations of the growth 
‘etors are required for development 
{ bacteria, it is quite possible that 


ihhhey may be present in the water in 


yantities too small to permit the use 
{ break-point chlorination, yet great 

h to cause troublesome growths. 
in this case, the addition of ammonia 
will permit an increase in the chlora- 
mine concentrations so that reaction 
¢) will occur at a sufficiently rapid 
ate. This method has been used by 
Harvill, Morgan and Mauzy (4) and 
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has been designated by them as “am- a 
monia-induced break-point chlorina- 
tion.” 

The author gratefully acknowledges 
a very helpful discussion with Dr. W. — 
C. Bray and Dr. K. S. Pitzer of the 
Chemistry Department of the Univer- _ 
sity of California, Berkeley, California, 
in the early stages of this work, 
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OR 1 many years the Minnesota De- 

partment’ of Health has recog- 
nized the dangers associated with ob- 
taining water supplies from wells and 
springs situated in limestone forma- 
tions. The Manual of Water Supply 
Sanitation of the Department contains 
the following statement: “There is 
common belief that contamination may 
seep through the soil for long distances 
and get into a well in this way, but 
such is not generally true in Minnesota 
although it should always be consid- 
ered a possibility.” The possibility ex- 
ists in a portion of southeastern Min- 
nesota where cavernous and fissured 
limestone formations lie relatively close 
to the ground surface, particularly at 
higher elevations. 

In that portion of Minnesota (Fig. 
1) where limestone formations are 
situated close to the ground surface, 
special precautions must be taken to 
protect ground water supplies from un- 
derground contamination. The black 
portion of the map (Fig. 1) indicates 
an area in which sinkholes predomi- 
nate. The sinkholes are generally 
situated over the Galena limestone 
formation and are nothing more than 
openings or broken down spots in the 
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loam or drift that “connect directly 
the limestone (Fig. 2, 3). They 4 
low surface drainage, and in ma 
cases domestic sewage and industri 
waste, to enter the limestone. Th 
sinkholes vary in diameter and dep 
from a few feet to over 100 ft. 
The vertical and horizontal channe 
of the limestone quarry, indicate he 
easily contamination can travel gre 
distances in the rock. In many casef tm 
contamination can, and has, enter§ 
municipal and private water suppl 
systems. 


A Typhoid Fever Outbreak 


A little over five years ago, Distrief A ; 
No. 3 of the Minnesota Department ¢ phoid 
Health was organized with headqua§,; 
ters at Rochester. It was obvious 
that time that one of the problems 
be given special study was the po 
contamination of municipal and priv 
water supplies situated in the lh 
stone area. Particular emphasis 
given to the study when eleven 
of typhoid fever and one death « eep : 
curred during the summer and < 
1939 and the spring of 1940, 1 
adjacent to a village in Fil 
County ( Fig. 4). the pl 

The first three cases developed aibnd g 
farm in the southern portion of tf Jp 
village. The water supply for tiifases 
farm was obtained from the villafarm 


Contamination o ater Supp 

| 
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ater supply system and from a drilled 
r dl] situated on the farm. The farm 
| which may be designated as well 
\” was apparently cased only to the 


Fic. 1. Limestone and Sinkhole Area 


frst rock formation. This provided 
n0 protection from underground con- 
tamination. 

Distr A few weeks later five cases of ty- 
‘ment @hoid fever occurred in the village. All 
‘adquat {these persons had been using water 
V10US by the municipal system. The 
lems unicipal supply is taken from two 
possi rilled wells which are designated as 
private old and new municipal wells. The 
ld well is approximately 270 ft. deep 
d is cased only to the first rock 
ormation. The new well is 1126 ft. 
deep and is cased to a depth of 400 ft. 
ith 10-in. casing, to 340 ft. with 12-in. 
ing and to 20 ft. with 16-in. casing. 
“All are cement-grouted in place for 
the purpose of excluding underground 
‘ibnd surface contamination (Fig. 5). 

“i In the spring of 1940, three more 
or likases of typhoid fever occurred at a 
rm situated about two miles north- 


CONTAMINATION OF WATER SUPPLIES 


well “B” (Fig. 4). 
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west of the village. The water sup- 
ply for this farm was obtained from a 
drilled well cased only to the first rock 
formation. This well is designated as | 


the time the typhoid fever cases 
occurred it was known that the vil- 
lage was discharging partly treated 
sewage into a sinkhole situated about 
1500 ft. south of well “A” and 4000 
ft. south of the municipal wells. 

A complete epidemiological investi- 
gation disclosed no typhoid fever car- 
riers with whom any of the cases had © 
been in contact and no common vector 
other than the water supplies was — 
found. However, the public health © 
engineering work done in connection 
with the investigation revealed the fol- 
lowing facts: 

(a) Fluorescein dye (about three 
pounds) was introduced into the sink- 
hole receiving approximately 60,000 
gpd. of partly treated sewage from 
the village. Periodic sampling was © 
carried out at wells “A” and “B,” and 
the two municipal wells. Within four 
hours the fluorescein dye appeared in 
water samples collected from well “A,” 
a distance of approximately 1500 ft. 
from the sinkhole. However, no indica- 


e 
_MINNESOTA 
rectly 
} 
| 
channel MESTONE 
el fx —SINKHOI 
Fic. 2. Typical Sinkhole 


tions of the dye were obtained from 
the samples of water collected from 
well “B” or the municipal wells. Bac- 
teriological examination of water sam- 
ples collected from well “A” showed 
a maximum concentration of 900,000 
coliform organisms per 100 ml. as de- 
termined by the most probable number 
test. 

(b) Just previous to the onset of the 
typhoid fever cases in the village, the 
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Limestone Quarry 


Fic. 3. 


old municipal well had been used dur- 
ing an emergency. All bacteriological 
samples collected from the old well, 
over a period of several months, con- 
tained coliform organisms with a maxi- 
mum concentration of 1600 per 100 
ml. At no time was any contamina- 
tion found in the water obtained from 
the new municipal well. 

(c) Bacteriological examination of 
samples obtained from well “B” 


JOURNAL—-AMERICAN WATER WORKS ASSOCIATION Ve 
ol 


showed a maximum concentration , 
92,000 organisms per 100 ml. Ing 
dition, typhoid organisms (Ep, fy 
phosis) were isolated directly §; 
20-gal. water samples collected {; 
the well. This indicated that exere 
from a typhoid case or carrier wer, 
getting into the well. However, ; 
investigation did not reveal the o 
location at which domestic sewage " 
entering the limestone formations, 
The foregoing engineering findiy 
indicate that the eleven typhoid fey 
cases probably were water-borne q 
that infectious organisms had _ bee 
transmitted through the cavernous ap 
fissured limestone formations. Eng 
neering recommendations were maé 


to the municipality and to the indiydht 2 
uals affected, as to methods of provigfthe 
water supplies 


ing satisfactory 
proper methods of sewage disposal, 


Investigation of Farm Water Suy 


plies and Sewerage Systems 


The field work in connection wit}, 


the typhoid fever outbreak, indicate 
the desirability of investigating a larg 
number of farm water supplies anj 
sewerage systems in the township im 
mediately adjacent to the village. Th 
investigation was conducted during ti 
summer of 1941. The principal o 
jects were to discover addition 
sources of contamination that may hai 
contributed to the typhoid fever ou 
break; and to collect engineering dai 
on each water supply system. A totd 
of 145 investigations were made at 13 
farms. A summary of this investig: 
tion revealed the following : 

(1) The major portion of all wate 
supplies was poorly constructed abow 
and below ground surface. Well a 
ings in general were terminated at ti 
first rock formation, thus providing» 
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section from surface contamination 
at might enter the limestone. 
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«. 4. Location of Wells, Typhoid Fever 
Cases, Sinkhole and Stone Quarry 


1OUS an 


Eng 
re maf (2) The bacteriological examination 
indivi 206 water samples collected during 
provigfthe course of the investigation showed 
ies anf’7 per cent of the supplies to contain 
osal. coliform organisms; 20 per cent 
showed concentrations in excess of 100 
er Supforganisms per 100 ml.; and 12 per 
ns ferent were in excess of 1600 per 100 
al. Ina few cases where it was possi- 
ble to repeat sampling, there Was an 

indication that the bacteriological 
*Fcounts increased after rains, showing 
hat surface contamination was enter- 
ng the wells. 

" Th (3) Approximately thirty-five of the 
ring “4 arms were served with water-carriage 
pal OF collet systems. Of these, 50 per cent 
ditiong vere known to discharge sewage di- 
ay ha rectly into the limestone formations, 
Cf OF creating a serious hazard to the water 
ng dai supply for the farm, adjacent farms 
A tot and municipalities. 

at 1! (4) At a creamery, floor drainage 
vestifl was being discharged into a sinkhole 
ipproximately 150 ft. from the cream- 
| watery well. Fluorescein dye (about 1 
| ib.) introduced into the sinkhole ap- 
ell @fpeared in the well water within two 
| at tifhours, indicating a direct connection 
ling between the sinkhole and the well. It 


on witl 


— CONTAMINATION OF WATER 


SUPPLIES 


is needless to say that bacteriological 
results on samples collected from this 
well showed the water to be grossly 
contaminated. 

(5) In an attempt to locate the 
source of contamination for well “B” 
fluorescein dye was introduced into an 
opening in the stone quarry (Figs. 3, 
4+). The opening had been used as a 
place of excreta disposal by the quarry 
employees. Within less than six hours 
the fluorescein dye appeared in a large 
spring situated approximately 100 ft. 
from well “B” and 1600 ft. from the 
quarry. The spring had been used for 
a drinking water supply up until the 
time well “B” was contructed. While 
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Wells 


the dye did not appear in well “B” it 
is possible that during heavy rains and 
spring thaws contamination from the 
stone quarry could enter well “B.” 


Contamination of Water Supply - 


Another very interesting case of 
water supply contamination occurred 
during the summer of 1942, at a large 
private residence in Olmsted County. 
The situation was brought to the at- 
tention of District No. 3 after several 
cases of gastro-enteritis developed in 
persons visiting the residence. The 
cases appeared to be of a water-borne 


nature. 
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Plans and specifications for the resi- 
dence, completed in the fall of 1941, 
showed the proposed location of the 
well and specified only that a certain 
amount of water per minute be ob- 
tained. No other well specifications 
were given. The well driller provided 
a 6-in. well 198 ft. in depth, cased only 
8 ft. into the Platteville limestone, thus 
giving very little protection from un- 

‘ derground contamination. 

The plans indicated a septic tank 
and leaching pit situated approximately 
110 ft. from the well. The plumber 
installed the septic tank in the creviced 
Platteville limestone and to provide a 
method for final disposal of the effluent 
a leaching pit was blasted in the rock 
(Fig. 6). 


Fic. 6. Platteville Limestone 


The engineering investigation re- 
vealed the water supply to have an 
odor of organic matter, indicating the 
probability of contamination 
from the leaching pit. Again fluore- 
scein dye was used. About one pound 
of the dye was introduced into the 
leaching pit and in less than fourteen 
hours the well water turned a deep 
green, indicating a direct connection 
between the leaching pit and the well 


sewage 
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-and spring thaws when the water 
comes turbid and the concentration 


(Fig. 7). This finding was subg, 
tiated by bacteriological results, 

Immediate steps were taken to , 
rect this situation. The use of , 
well was discontinued and a new drij 
well was constructed (Fig. 8), 
new well is 285 ft. deep and is ca 
with 8-in. casing to a depth of 145 
The 8-in. well casing was placed j 
16-in. drill hole and the annular gp 
between the casing and the drill | 
was filled with cement grout. A @ 
iron sewer was provided for the , 
fluent from the septic tank and ax 
absorption system constructed in gy 
able soil about 250 ft. from the yw 
When all construction work was ¢ 
pleted on the new well and sewe 
system, the old well was filled 
concrete and the old leaching pit 
with clay. 


Contamination of Municipal Wate 

Supply 

The investigation of the contan 
tion of water supplies situated in 
limestone area, of course, include 
of the municipal water supplies. M 
of the municipal water supplies are 
tained from deep wells but a few lar 
springs are used. The springs area 
parently subject to surface drainag 
through sinkholes, ete. This ocew 
during periods of heavy precipitatic 


coliform organisms increases. Or 
very large spring, although not us 
for a municipal water supply, is cle 
during normal weather conditions | 
during periods of heavy rains becont 
extremely turbid and 
straw and corncobs appear in 
water, indicating a direct connect 
to the ground surface. 

In the spring of 1942 during ani 
vestigation made of a municipal wat 
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tions, have been seriously contaminated, 


supply derived from a typical limes- 
gone spring, it was reported that there 
1 been several cases of gastro-enteri- 
‘s during the preceding month, par- 

larly during a period when the 
ster had been turbid. 

To confirm these reports a survey 
,s made by visiting every fifth house- 
id in systematically selected sections 
the village to determine the incidence 
gastro-enteritis during the preceding 
onth. Seventy-two households were 
sited and information obtained from 
44 persons, or approximately 13 per 
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cent of the population. The survey 
indicated that an outbreak of gastro- 
enteritis affected approximately 10 per 
cent of the population during a thirty- 
day period. Many of the individuals 
questioned associated their illness with 
the ttme when the water supply was 
turbid and unsatisfactory for domestic 
use. 

Summary 

The main purpose of this report has 
been to discuss some definite instances 
where municipal and private water sup- 
plies obtained from limestone forma- 
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4 
and not to propose any detailed meth- 
ods of correction. However, it is prob- 
ably advisable to summarize the more 
salient features and to formulate broad 
corrective measures as follows: 

(1) It is obvious that there is real 
danger of underground contamination ° 
of municipal and private water sup- 
plies situated in the fissured and cav- 
ernous limestone area of southeastern 
Minnesota. This is borne out by the 
fact that on four separate occasions 
underground sewage flow was traced, 
with the aid of fluorescein dye, up to 
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a maximum distance of 2000 ft. and in_ 

every case the dye was recovered from — 

a water supply that had been used for — 
drinking purposes. In connection with — 

a, typhoid fever outbreak it was possi- _ 
ble to isolate pathogenic organisms — 

(Eb. typhosis) directly from a well 

water supply. 

(2) A very large portion of farm or — 
private water supplies are of unsatis- 
factory construction and are further 
endangered by the practice of dis- 
charging sewage directly into the lime- 
stone formations. 

(3) In the development of under- 
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ground water supplies great care (4) Water supplies that are 


should be exercised in the selection of | tained from springs in the limestg, 


well locations, the use of impervious formations should be considered as x 


overlying geological strata and special face water supplies and be provid 


structural features to exclude under- with adequate treatment. 


ground contamination. Municipal (5) The practice of discharging ge 
water supplies should be provided with age into the limestone format, 


subsequent treatment as required. should be eliminated. | 
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HE use of mechanical joints for 
T pipelines is by no means of recent 
option, such joints having been 
sidely used with plain-end pipe on oil 
nd gas lines for over fifty years. 

heir use in the water works field 
ior to 1920, however, was confined 

rimarily to clamps and couplings for 
repair and emergency cases and miscel- 
aneous hook-ups. Fortunately, some 
yater lines were installed with me- 
joints scattered locations 
uring earlier years, and these now af- 
ford valuable data on performance. 
About 1930 they came into general use 

i the water works field, due primarily 
the increased use of steel pipe for 
water lines, and the adoption of per- 
manent linings. 

Among the principal factors in joint- 
ing of water pipelines are, (1) flexi- 
bility (2) water-tightness (3) cost. 
Seldom will any one factor control the 
lection of alternate joint types; coin- 
cident evaluation of all three factors 
s desirable. 

Flexibility is of major importance 
‘rom the standpoint of expansion and 
ontraction, vibration, relief of stresses 
reated by settlement of foundation, 
hanges in vertical or horizontal align- 
nent with minimum use of specials. 
Many of these factors are interrelated 
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al a for Water Lines 


By Elson T. Killam 


with water-tightness, which is of major 
importance, particularly with long ae 


that involve relatively high cost of 


supply. 


Included in the factor of cost are — 
purchase of materials, the labor of in-_ 
stallation, rate of laying progress, lay- 
Addi- 
tional problems to be considered in the 
selection of joint type, are those relat-— 


ing methods, and maintenance. 


ing to the use of pipe linings and coat- 


ings, and the special field conditions — 


that will have to be encountered. 
Some of the more important engi- 


neering features to be considered in the | 
utilization of mechanical joints in the | 


water works field are: 


1. Details of Coupling Construction | 
2. Jointing Procedure 

3. Flexibility 
4. Water-tightness 

5. Special Problems 


Details of Coupling Construction 

The sleeve-type coupling is the me- 
chanical joint most widely used on 
water pipe. 

A complete coupling consists of 
middle ring, two  rubber-compound 
gasket rings, and two follower rings 
connected by a set of bolts. Plain-end 
pipe is utilized for jointing with sleeve- 
type mechanical couplings. The mid- 
dle ring is a sleeve which encircles 
both pipe ends at the joint; usually it 
has a pipe stop, or center bead, which 


~ 
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serves automatically to center it over 
the abutting ends of the pipe (Fig. 1). 
The middle ring has flared ends, and 
when it is installed two triangular 
pockets are formed, the follower rings 
compressing the wedge section rubber 
gaskets into these pockets when the 
bolts are tightened. 


ELLIPTICAL NECK SQUARE NUT - 
4 


TRACK 


ROLLED THREADS 


Pig. 


Standard couplings are suitable for 
pipeline working pressures up to 1500 
psi., but special couplings for higher 
pressures can be furnished. Pressure 
rating of the coupling is based pri- 
marily on the strength of the middle 
ring, this strength being varied to suit 
specific pressures by altering the thick- 
ness, or by heat-treating. The accom- 


Component Parts and Typical Cross-Section of the Sleeve Type Coupling 


material 
are shop-coated with proper primet}ecig 
Where pipe is mill-coated and wrapped 
both coating and wrapping must 
omitted at the ends for coupling inp; 
stallation, the ends being shop-coate 
with primer only. 


Vol. 1 


panying chart (Fig. 2) shows 
maximum allowable working pressyr«|, 
for standard couplings 4-in. id. to 2 
od., inclusive, while Table 1 gives jg,| 
portant design information on stang| 
ard steel pipe couplings. 

Where conditions warrant, couplings! 
are field-coated with a thick bituminous 


ELLIPTICAL 
BOLT HOLE 


REINFORCING 
POCKET 


3-5). Metal party Ga. 


(Figs. 


The sleeve type of mechanical pipe, 


coupling presents a particularly , 
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OWS the} 1500 
Pressure:| HE 
id. to 26} 1300 
inp. ie ay | 
n 


‘ouplings 
‘uminoug 
300 


1 
tt t 1 
4 6 8 
OUTSIDE DIAMETER OF PIPE IN INCHES 

Fre. 2. Maximum Allowable Working 
essures for Standard Couplings 4-in. id. to 
in. od. Inclusive. The Pressure Values 
re Derived by Applying Barlow’s Formula 
the Middle Ring With an Allowable 
orking Stress of 15,000 Ib. psi. 


rtant advantage over other types of 
eel pipe jointing in connection with 
fater pipe installation, insuring a uni- 
srmly smooth mechanically-applied 
Bpe lining throughout the barrel of 
ich pipe section and preserving the 
uality of pipe lining at the joint. 
ther types of steel pipe jointing re- 
tire removal and hand-replacement of 
_pth lining and coating for a total of 
out 12 to 16 in. at each joint. 


ling 


jasket Design 

Paty Gaskets for water service are of 
compounded rubber and are 
'appeWailable either plain or armored; as- 
ust Mectos gaskets are available for high 
ng Memperatures. The design of all joints 
gaskets under compression is 
Rsed upon the fundamental principle 
at the unit gasket pressure must al- 
ly im ays exceed the line pressure if leakage 


pipe 


>. MECHANICAL JOINTS FOR WATER LINES 


4 


is to be prevented ; therefore, the ratio 
of gasket to line pressure represents 
the factor of safety. 

Extended studies have been made of 
the behavior of gaskets under pres- 
sure, as a guide to improved design, 
and data are available to those inter- 
ested as to the relation of wrenching 
torque and gasket pressures; effects of 
time upon gasket pressure ; flow or de- 
formation of gaskets under pressure 
and restraint of flow by the use of 


tions. 


Life of Gaskets © 


Those unfamiliar with rubber chem- 
istry may question the longevity of 
rubber gaskets. Fortunately, they can 
be reassured by (1) records of actual 
performance of rubber gaskets (2) 
consideration of certain commonly rec- 
ognized fundamental factors (3) re- 
viewing the specialized investigation 
which has been applied to this problem. 


Record of Performance 

The use of rubber as a jointing ma- 
terial was reported in England in 1863 
and in France and the United States 
as early as 1870. No report has come 
to my attention of gasket failure in 
the many repair clamps widely used for 
years in water works practice. The 
“liveliness” and resilience of a gasket 
after 28-yr. of service has been dem- 
onstrated by samples taken from old 
lines. Laid at Malta, O., in 1891, the 
first coupled natural gas line is still in 
satisfactory operation, and a_ water 
line at Bradford, Pa., laid in 1903, has 
given uninterrupted service to date. 
In neither of these cases has joint re- 
pair been required over the 40- to 50- 
yr. periods of service. 

Published data in water works lit- 
erature on the selection of compounds 
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for gaskets, are limited, whereas the 
gas industry has published many com- 
Gee articles on the subject. 
It is well-known that elements such 
as sunlight, dry air, heat and tension, 
are harmful to rubber and are pur- 
posely avoided in gasket design. Rub- 
gaskets is especially com- 


ber for 


TABLE 1 
Working Pressures and Detail Measurements of Standard Steel Pipe Size Coupling: 


pounded for the particular service 
quired of it, but it is also shie 
from weather and light, and it js y 


tained moist and under heavy compy 


sion. Among the physical characy 
istics important to the compounding 
gasket rubber are: Resilience. 
pression set, resistance to age, 


1 | 


Pipe Steel Followers Bolts Gaskets 
| 
Thick Di | 
Outside lickness iam. Dimensions 

4 3 and Thickness No. and Thickness Mary 

Size Diam. Length Length and 

Length 
in. td. in. | in. in. in. in. pst 
36 0.675 | .120x 314 2 | 3x5 x 5¢ 1500 
14 .840 .120 x 314 34 6 3¢ £5 x 46 1500 
34 1.050 | .120x5 2 | | %ox %e 150 
346 2 146x6% | %ox 
14 1.660 | .148x5 2 | %x 6% | 150 
9 1.900 | 148 x 5 346 2 1s x 634 11,4 x 5¢ 150 
2375 .154 xX 5 3 xX 8 ls xX 2985 1500 
3 2.875 | .203x 5 14 3 | %x8 lo x 2930} 1500 
3.500 x5 4 4 5¢ x 8 lo xX 2925 1500 
5 4.000 14 x 5S | 4 5¢ x8 1g xX 1500 
4 4.500 x5 4 5g x8 1g x 1400 
41g 5.000 1 4 X 5 1 4 4 5¢ x8 ly xX 29% | 1330 
5 5.563 | 4 5¢ x 8 x 2% 1210 
5 5.563 | 4 | 5¢x10 16x 2%! 1210 
6 6.625 | 6 5¢ x8 | 1035 
6 6.625 4x7 6 | 58x10 | 1035 
8.625 ly 6 5¢ x8 lg x1 811 
8.625 | 4x7 6 | 56x10 xl | 
8.625 546x5 46 6 | 5¢ x 81, ly xX 11g | 1000 
8.625 | 546x7 Big | x 1015 exile | 100 
10.750 | | 8 | 5¢x8 660 
| 
10.750 | 4x7 j | 8 Xx 10 } lox 660 
10.750 516 46 | 8 X 81, 15 xX 1! 815 
10.750 | | %e 8 5¢ x 1015 815 
12.750 | 8 | 5¢x8 lgx1 | 561 
12.750 | 8 | 5x10 561 
| 

2.750 5 dies 8 81, | 6% 
12.750 | 546xX7 46 8 5¢ x 1015 | lg x 694 
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packing ability. Extended studies and 
levelopment of these characteristics 
have been aided by inspection of old 
gaskets; by conducting accelerated 
tests; by determination of physical 
properties, and by measurement of per- 
formance by means of specially de- 
veloped instruments. 

Those of us who recall the head- 
aches involved in coaxing an optimistic 
total of 5,000 mi. from the tire of 30 
yr. ago, and who have, until recently 
enjoyed practically uninterrupted serv- 
ce for five or six times this mileage, 
an testify to the progress in the field 
ff rubber chemistry. 

Of the utmost importance in the 


y, 1943 
TABLE 1—Continued 
Pipe Steel | — Followers Bolts Gaskets hehe 
| 
ickness lam. imensions 
al Gast and Thickness No. and Thickness Max. 
Length Length and 
| Tength 
El in. in. in. in. im. | psi. 
14.000 yx5 8 | 5¢x8% | 513 
14.000 | 4x7 | 8 | 56x10} | 513 
{ 14.000 %6x5 46 8 | 56 x 635 
14 14.000 16 8 5¢ x ly x 635 
16 16.000 4x7 10 | 51 
16 16.000 516 x7 546 10 56 x | 559 
16 16.000 3¢ X 7 | 10 58 XxX 1014 5¢ x 134 ¢ 666 
18 18.000 4x7 | 10 5¢ x 1014 402 
18 18.000 | 546 10 56x 1015 lg x 500 
18 18.000 3¢x7 10 5g x 1014 5g x 134, 595 
20.000 4x7 12 5¢x 1014 lgx1k 363 
20 20.000 546 12 5¢ x 1015 | lg x 11¢ 452 
20.000 3¢x7 12 5¢ x 1016 5¢ x 1346 538 
22 22.000 4x7 4 14 | 5x10 | 1g x 13%{¢ | 331 
?? 22.000 54g x7 546 14 5¢ x 1014 5¢ x 1346 | 412 
22 22.000 3¢x7 14 | 101, 5¢ x 1346 491 
24 24.000 4x7 14 14 5¢ x 10 l, x 1346 304 
24 24.000 5416 xX 7 546 14 5¢ x 101, 5¢ x 1346 378 
M4 24.000 36x 7 14 | 5¢x 101, 5¢ x 1346 452 


Black Steel bolts are standard, but bolts may be cadium-plated, galvanized, or provided 
with either a metallic coating or other specified coating material. 


achievement of permanent water- 
tight flexibility of mechanically-coupled 
joints, is the retained resilience of 
rubber-compound gaskets over a pe- 
riod of years. 


The life of the joint ; 


should equal the life of the pipe. This — 


objective is attained by special com- 


pounding of the gaskets to provide | 


optimum qualities, particularly resist- 


ance to cold-flow. In an accelerated 


cold-flow test on three grades of rub-_ 


ber compounds of various resistances 
to deformation, under compression 
(Fig. 6), the area of rubber exposed 
is many times greater, in proportion to 
rubber volume, than in the sleeve-type 
flexible coupling. The leveling of the 
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curves after a moderate initial pres- 
sure drop, demonstrates the ability of 
properly compounded rubber gaskets to 
maintain sealing pressure indefinitely. 


Jointing Procedure 


To assemble the coupling, a follower 
ring and a gasket are slipped over each 


Coatins 
Where Conditions Warrant, Couplings Are 
lield-Coated 
Material 


Fics. Process of 


With a Thick Bituminous 


Vo 


plain-end pipe section about 6 in, fro, 
the end of the pipe. The middle ring 
is then placed over the end of the fgig 
section of pipe until pipe stop or cente; 
bead on inside of middle ring is againg 
the pipe end. The other pipe end 
then stabbed into the middle ring until 
it reaches the pipe stop. The gask 
and followers are then slid up to 
against the middle ring flares at 
points. Bolts are then inserted, ng 
run up finger-tight and final tighteni 
performed with ratchet wrench, J 
insure uniform compression of fhe 
gaskets, diametrically opposite bolts aq 
drawn up at the same time by two meq 
working on opposite sides of the com 
pling, wrenching evenly and prog 
sively. 

Recommended practice for bolting 
up large diameter couplings, is to pos 
tion the nuts of the bolt so that eae 
bolter will have his body approximateh 
opposite the center of the coupling a 
he tightens bolts with his right har 
(Fig. 7). This means that half of the 
nuts are positioned as though in twof Fic 
sets, each on opposite ends of the 
coupling for one-half of the circum. 
ference of the coupling. sen 

All bolts are track-head, having anhje f 
elliptical neck under the head which fitshje { 
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in. from. the elliptical holes of the follower 
idle Tingh gs, thus preventing the bolts from 
the laid nino while the nuts are being tight- 
T Cente Time studies indicate that the 


be iting. 
Posi- 
at each 
imatel; 
ling as 


Bolting-up Large Diameter 
Couplings 


Fic. 7. 


ssembling time from the placing of 
ie first coupling part on the pipe, to 
te final tightening of the bolts, is 
roximately as follows: 


* 


Man- Minutes 


*Two men per joint. 


An important cost saving factor 1s 
ie practicability of using ordinary 
abor for jointing, with a minimum of 
‘killed labor. 


R WATER LINES 


S FO 

For large installations and for high 
pressure transmission line conditions, 
uniform adequate bolt torque may be 
assured by the use of torque-limiting 
ratchet wrenches. Depending upon the 
type of coupling, follower thickness, 
size of bolt and other factors, the 
torque will vary from 35-ft. Ib. to 
95-ft. Ib. Specific recommendations 
for each individual project may be ob- 
tained from manufacturers. 

The wrenching torque establishes 


gasket pressures against the pipe. In 
general, gasket pressure should be 


greater than pipeline pressure and the 
greater the ratio of gasket pressure to 
working pressure, the higher will be 
the factor of safety of the joint. Be- 
cause of the wedge shape of the gasket 
and the method of confinement, only 
the small area of the gasket tip is 
subjected to the action of internal line 
pressure, so that virtually the entire 
bolt load restricted to the initial 
compression on the packing medium. 


is 


Flexibility 


Each joined pipe section within the 
mechanical coupling is in effect hinged 
on its individual flexible gasket, thus 
permitting each pipe to move inde- 
pendently in accordance with forces 
applied to it, and providing pressure- 
tightness under all conditions of pipe 
movement. When pipe movement 
takes place, the rubber gaskets flex and 
respond to such movements instantly, 
thus always maintaining an effective 
seal between pipe and coupling, under 
ordinary as well as under unusually 
severe operating conditions. Hence, the 
mechanical coupling remains tight un- 
der such conditions as vibration, shock, 
expansion, contraction and settlement. 

Flexibility of the pipe joint is tm- 
portant; it is exceptionally desirable 
where local conditions impose constant 
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vibration, such as installations near 
_ railroads or subways, under streets 
carrying heavy traffic, and in localities 
where earth tremors are frequent. 


Laying Pipe 
In laying pipe with mechanical cou- 
plings up to at least 24-in. in size, it is 
& to make up substantially all of 
the joints on top of the bank at the 
side of the trench, or immediately over 
the trench, lowering the asse -mbled pipe- 
line into the trench in continuous pro- 


gression as joints are coupled. This 
= of laying is often referred to 
as “snaking in” (Fig. 8). It is usual 
to use three trench spanners, placed 
about 40 to 50 ft. apart, or a few feet 
ahead of each successive coupling. 
Jointed pipe sections beyond the fur- 
thermost spanner rest on skids above 


Fic. 8. Trench-Spanner 44 ft. High, Con- 
structed of Pipe, With Gear for Suspending 
and Lowering the Pipeline 
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Pipe Beyond the 


the trench. When the trench 


ceptionally deep, it is advisable to sf. 


one or more extra trench-spann 
thus retaining a uniform angle in] 
ering the pipe to the bottom of , 
trench. In any case a + com -spany 
should be placed near each joint | 
pipe lowering. 

It is desirable to lower the , 


evenly and at a moderate, unifogg 


angle. This is accomplished under; 
directions of the Foreman, by sjp 


taneous lowering of the suspend; , 


pipe sections at the three spanne 
The first, or forward spanner sling 
lowered slightly; the center gj 
dropped somewhat more than the fir 
and the third, or rearmost. sling 
lowered to the trench bottom. 

rear spanner is then moved to the fq 


and the process repeated (Fig. 9), 


Fic. 9. Preparing to Disconnect Kq 
Spanner From the Pipe and to Sling 4 
Two Spanners Ahead 
7 
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nch is pipe laying method described 
Able to whe eds not only reduction in laying 
1-Spanng but also makes for effective 
gle in | ng under optimum conditions, and 
M Of  warticularly advantageous in the case 
ch-spanng ¢4 wet trench and in allowing a mini- 
joint { m width of trench excavation. 
laying larger sizes, it 1s custom- 
the pi lower each length of pipe sep- 
» UNIO ely, and to couple in the trench, 
under ‘nt holes being dug at proper inter- 
by sim Js ahead of pipe laying. Flexibility 
Suspend: the joint permits adjustments to 
spanned vere to line and grade after jointing. 
ni sling exposed trenches or under other 
ter si nditions where pipe is subjected to 
fr bopreciable temperature changes, ex- 
sling, ysion and contraction is accommo- 
om. Tee 
o the fy 
ig. 9). 


ect 
Sling 


\ head 


Fic. 10. Curves in the Pipeline Can Be 


Made With Standard Couplings and Straight 
Lengths of Pipe, 
the Couplings 


by Deflecting the Pipe in 
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Fic. 11. Leakage Test on 6-in. Mechani- —_ 
cal Coupling Showed No Leakage at 450 — 
psi. Hydrostatic Pressure When hen Deflected 
10 deg. 30 min. 


tig 


dated without harmful stresses, due to— 
freedom of longitudinal movement of — 
the joined pipe. 

Curves in the pipeline can be made 
with standard couplings and_ straight 
lengths of pipe by deflecting the pipe 
in the couplings (Fig. 10). This pro- 
cedure often eliminates the use of spe- 
cials for avoiding obstructions and for 
changing direction. Allowable laying 


deflections for mechanically-coupled 
joints are: 
Size Max. Deflection 
In. Deg. 
2 6 
3-24 4 
30-36 3 
42-48 
54-60 pe: 2 
66-72 115 
78-84 1 


Expansion and Contraction 


Pipelines along bridges are subjected 


to conditions which impose severe 
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stresses on joints, due both to expan- 
sion and contraction, and_ vibration. 
While the effects of temperature are 
well-known, possible ranges are indi- 
cated in the following: 


Change in Length 
Temperature per 40-ft. length 


Variation of Pipe Per Mi. 
Ft. In, 
0052 814 
O13 205¢ 
.026 _ 413 16 


Water-Tightness 


While the problem of leakage is al- 
ways of paramount importance, in 
instances it deserves particular con- 
sideration. 


Pic. 
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Mechanical couplings are pract 
leak-proof when installed wit] 
nary care. 
some available specific leakage a 
ances for various pipeline jobs 
gether with actual test leakage, 
almost invariably traceabj 
causes other than the mechanical ; 


Was 


themselves. 

Leakage tests under deflectio 
made by Underwriters’ Laborat 
on 6-in. and 24-in. couplings 


6-in. coupling (Fig. 11) showed 
leakage at 450 psi. hydrostatic preg 
when deflected 10°30’; the 24-in, ¢ 


pling showed no leakage at 140 
hydrostatic pressure when defle 
10°40’ (Fig. 12). 


24-in. Coupling Showed No Leakage at 140 psi. Hydrostatic Pressure Whee 
Deflected 10 deg. 40 min. 


The tabulation below , 


es 
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= 
ss MECHANICAL JOINTS FOR WATER LINES 
€ pract TABLE 2 
With — 
below Leakage in gpd. per in. mi. 
age a Location Size Material Length Senne Allow. Actual powers 
e ‘nder y % of 
Jobs, Specs. Test Allow. 
kage, y 
in. ft. psi. 
raceable Wayne, Ind. 42 | Steel | 3,031 | 100 60 37.2 ©2 
Lm1Cal jon Kansas City, Mo. 42 Steel 2,600 108 — 17.0 - 
Vashington, 48 Steel 7,600 150 — 
ecti St Louis, Mo. 60 Steel 46,895 | 
54 | Steel | 11,015}; 115 125 2.74 218 
aborato, 48 Steel 9,985 | 
ings, Sheridan, Wyo. 16 Steel 18,625 400 — 0.625 — 
‘ic pres [he leakage on these installations was almost invariably traceable to causes other than 
mechanical joints themselves. 
24-in. ¢ 
2 Special Problems Crowfoot Lugs” are welded to the 
pipe at either side of the joint, and 
[here are various types and phases |. 
of pipeline construction which present 
goa : across the joint. This type of joint- 
yecial problems in jointing. For ex- 
‘te Se lock 1s also adaptable to sub-aqueous 
ample, where unstable pipeline founda- 
: a ; work, especially on sizes above 16 in. 
tions are encountered, as in the case - 


f sub-aquaeous lines, or where special 
laying methods are required to be used 
as from barges and pontoons, such 
conditions tend to impose excessive 
longitudinal thrust on the joints, and 
in consequence, reinforced couplings 
are used. 

In the reinforced joint (Fig. 13) 
four tie-bolts extend from lugs welded 
on the pipe to lugs welded on the mid- 
dle ring of a standard coupling. Two 
of these tie-bolts, diametrically oppo- 
site each other, connect with one pipe 
section, while the other two tie-bolts, 
also diametrically opposite one another, 
| but at a 90 deg. angle to the first pair, 
reach to the other pipe section. Flexi- 


bility is thus maintained in all places, 
a is a positive lock against extreme 
thrust at all times. 

On unanchored bends, particularly 
when subjected to pulsating pressure 
such as water hammer, a joint harness 
(Fig. 14) is used. 


Whe 


In this device 


Metal Tips for Reduction of Elec- 
trical Resistance 


A phase of steel pipeline construc- 
tion often met is that of cathodic pro- 
tection to prevent due to 
electrolysis. Under these conditions it 
is necessary to provide a joint with low 
electrical resistance. similar re- 
quirement obtains where a low resist- 
ance joint is desired to facilitate thaw- 
ing frozen water lines electrically. For 
these purposes mechanically coupled 
joints are provided with armored gas- 
kets, or a copper bus-bar jumper bond 


rosie yn 


may be used, if preferred. 


Other Uses 
Mechanical couplings have a variety — 
of other uses in water works practice. — 
It is good practice to place a mechani- — 
cally coupled joint adjacent to the wall 
of a structure, on a pipeline entering 
the structure. The flexibility provided 


Reinforced Coupling for Unstable 
Pipeline Foundations 


14. On Unanchored Bends, Particu- 
larly When Subjected to Pulsating Pressure, 
a Joint Harness Is Used 


will prevent undue stresses and possi- 
bly a failure of some character, due to 
uneven settlement of structure and 
pipeline. In pumping stations and fil- 
tration plants a flexible mechanically 
coupled joint has advantages over a 
lead-jointed sleeve when flanged piping 
is being installed, because in addition 
to providing a joint where length tol- 
erances and lateral tolerances can be 
made up, the mechanical coupling also 
provides a joint which is easily in- 
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stalled and as easily dismantled 
purposes of inspection, repairs, or f 
ture additions (Fig. 15). 

It has been common practice to plag 
a flexible coupling immediately adja. 
cent to the discharge of pumps or othe 
equipment, as a means of relieyig 
flange stresses and providing addition 
flexibility in erection or dismantling 
and particularly to take care of mip 
alignments due to pump flanges or Spe 
cial castings failing to conform to fh 
theoretical dimensions. When gg 


U 


to 
Fic. 15. A Typical Filtration Plant ln thr 
stallation Showing Pipe Gallery Wit} 
gas 


Coupled Steel Pipe Connection 
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Fic. 16. Couplings Should Be Anchored 
@ Harnessed Where There Is Substantial 
Miine Pressure, Dead-Ends or Bends 


lings are used under these conditions 
with substantial line pressure, dead 
ends or bends should be anchored or 
harnessed (Fig. 16). Couplings are 
MF also installed adjacent to motive equip- 
Bment or to valves to protect them 
qainst damage from vibration, shock, 
expansion and contraction, as well as 
fo insert or remove them easily from 
the line for any reason (Fig. 17). 

* When a coupled joint is between 
be two flanged or calked joints, or on each 
side of a valve, it is necessary to spec- 
ify that the center bead on the middle 
ring be removed, if little space is avail- 
able for coupling installation, or if it 
is intended that the coupling be remov- 
able without disturbing adjacent joints. 
When space is limited the follower, 
with bolts inserted and gasket and 
middle ring with center bead removed, 
is slid over one piece of pipe which has 
| 0 be of sufficient length to take all 
~ wie} three pieces. The other follower and 
gasket on the adjacent piece of pipe 
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are positioned, and then both pieces of — 
pipe are bolted, calked, or set into 
position. The middle ring is then slid | 
over to center on the joint and the — 
coupling is bolted up. . 

Mechanically coupled joints, provid- 
ing ease of dismantling, are also used — 
for connection of removable sections — 
to facilitate main cleaning; for tempo-— 
rary lines; for making repairs; for 
cutting in valves or fittings, and for 
closures (Fig. 18). 

Another installation simplified by the | 
use of mechanical couplings, is filter-— 
surface wash piping (Fig. 19). 

Mechanical joints have been adopted 
by the British Government as standard 
equipment for repairing main breaks _ 
due to bombings. Because of their 
convenience and flexibility, they are — 
also utilized in making service connec- 


Procedure for Installing Coupling 
in Limited Space 


Fic. 17. 
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Fic. 18. View of Two 36-in. Sleeve-Type 


Couplings Without Middle Ring Center Stop 
on Either Coupling, Installed in Close Quar- 


ters. Used in Subway Construction. 


tions, replacing the commonly used 
swing joint, or gooseneck. A boltless 
type of coupling employs the same 
packing principle as the bolted sleeve- 
type coupling. In the boltless coupling 
the gaskets are compressed by threaded 
nuts screwed on the middle ring; also 
this type of coupling is used on small 


Fic. 19. 
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Installation Simplified by the Use of Mechanical er 


drop-lines (Fig. 19), and is availa 
in sizes up to 2 in. 

A common type of pipeline constr, 
tion advantageously utilizing flexit 
mechanical couplings, is that of brig 
crossings. On bridges carrying Ps 
siderable traffic, or subject to vibrat; 
from wind loads, flexibility of jor 
is essential, and is best provided 
use of mechanically coupled joints 
bridge crossing construction it is 1 
essary to provide for relief of ; 
movement at points where there , 
expansion joints in the structure; aj 
for differential expansion and contr 
tion between the bridge and the pip 
line. 

Expansion-joint couplings are 
vided to absorb accumulated m 
ments differential movements betwe 
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and bridge being absorbed by reg- 
tical couplings. While it 
is usually desirable to provide two 
supports per pipe length, to relieve the 
couplings of shear or bending stresses, 
the coupling can generally be safely 
ysed aS a Support for one end of a 
pipe length, where structural condi- 
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tions do not permit more frequent: 
support. 

In conclusion, I wish to acknowledge 
with appreciation the generous assist- 
ance of the Dresser Manufacturing 
Company, who furnished much of the 
data and many of the illustrations for 


Two New Developments in the Water Conditioning Field 


By Samuel B. 


two new developments to be 

this paper are the 
“Spiractor” and “Demineralizing” proc- 
esses of water treatment. The first of 
these is the latest improvement in the 
cold lime-soda process of water soft- 
ening; the second is the latest devel- 
opment in the zeolite or ion exchange 
field the process of 
removing both the cations and anions 


discussed in 


and consists of 


by the use of organic zeo- 
lites or Both devel- 
opments have been described in pre- 
vious papers (1-5). But additional 
data from actual operating plants have 
since been collected and are presented 


from water 
ion exchangers. 


here. 

The 
interest to municipal and industrial 
plants planning ahead for the postwar 
period. The “Demineralizing” 
is finding application in war-time in- 
dustry, particularly in the chemical in- 
dustries or wherever the equivalent of 
distilled water (water free from ap- 
preciable amounts of electrolytes) is 
desired at a comparatively low cost of 
production. This process will in the 
future also be of value in municipal 
treatment. 


“Spiractor” process will be of 


pr ocess 


A paper presented on June 15, 1943 at the 


A.W.W.A. Cleveland Conference, by S. B. 
Applebaum, Vice Pres. The Permutit Com- 
pany, New York, N.Y. 


Applebaum 


Spiractor Process 


In the cold lime-soda process 9 
water softening, discovered about 10) 
the cations Ca*t and Mg 
are precipitated as CaCO, and Me 
(OH)., respectively, by the additig, 
of lime and soda ash to water. Th 
difficulties encountered in applying thi 
process were mainly: 

(a) Precipitation proceeded slow) 
at cold water temperatures, so that the 
precipitation chambers or tanks had ty 
be constructed for many hours deter. 
tion. 


years ago, 


(b) Even with such large precipita 
tion precipitation was 
not complete. After-precipitation oe- 


chambers, the 


curred and caused objectionable de. 


posits in the filters and distribution 
pipe system. 

(c) The precipitates formed, which 
settled out in the form of a sludge 
were suspensions of fairly low concer- 
tration so that large volumes had t 
either into nearby 
streams or, where such water-courses 
were unavailable, on to fields or int 
pits alongside. There the sludge was 
allowed to dry out in the sun and wher 
dry, it had to be carted away for ult: 
mate disposal for farm use or to fil 
in low places. Even where sludge dis 
posal was possible by discharging int 
occurrel 
periods of low 


be disposed of 


rivers, troubles 
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water flow, the sludge deposited in the 
ied of the stream and, after heavy 
ainfall, would be picked up and car- 
“ed along in surges, which proved ob- 
ectionable to water users downstream. 

The history of the improvements in 
‘he cold lime-soda discloses 
they were the result of efforts to 
‘ For ex- 


pre CeSS 
that 
wlve these three problems. 
ple, recarbonation was developed to 
improve the stability of the treated 
vater, Le., to prevent after-reactions. 

Then mechanical agitation and con- 
‘act with suspended previously-formed 
judge were found to hasten the pre- 
ipitation, as well as to improve the 
stability. This led to the development 
of the sludge-contact type of equip- 
ment which permitted the reduction in 
the size of precipitation chambers or 
tanks from four to twelve hours down 
to under one hour detention, while 
producing a stable effluent of lower 
hardness. Attempts to solve the sludge 
disposal problem have thus far been 
made only in the laboratory and on a 
pilot plant scale. In the process de- 
veloped the CaCO, part of the wet 
dudge is kept separate from the 
Mg(OH),; is evaporated to dryness; 
and then is reburned in kilns to pro- 
duce CaO for reuse. If the process 
is ever adopted for actual plant use it 
will be probably confined to large 
plants. 

Operators of the old-fashioned lime- 
soda plants have often observed the 
growth of the sand grains in the filters 
that followed the precipitation and set- 
tling units. This was due to the in- 
stability of the treated water and the 
after-deposits that took place in the 
filters. The growing filter granules 
often cemented together into larger 
masses (frequently called mudballs) 
which in some cases grew to the size 
of a watermelon. The operators also 
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observed that a considerable softening 
of the water took place while the filter 
granules grew. It is of interest to 
point out in passing that, after the 
recarbonation process was developed 
to prevent such after growths or de- 
posits, operators of lime-soda plants, 
e.g., Hoover and Montgomery (6) 
found that by using partial recarbona- 
tion, before filtration, the water was 
rendered less stable and caused the 
degree of softening by deposit on the 
filter granules, to be increased. Then 
post-carbonation was practiced after 
the filters (or of late hexa-meta-phos- 
phate has been added) to accomplish 
complete stabilization and to protect 
the distribution piping system from 
after deposits. In other words, despite 
the troubles from uncontrolled growth 
of the filter layer, the additional soft- 
ening accomplished thereby, persuaded 
some operators to suffer the troubles in 
order to gain the benefits. 

The Spiractor is the most recent de- 
velopment to solve the same three main 
problems, an invention made by E. T. 
Zentner in Czechoslovakia about six 
years ago. Patents have been issued or 
are pending in various countries. <A 
considerable number of large scale 
plants have been in successful opera- 
tion in Central Europe, England and 
France. The Permutit Company ac- 
quired the rights to the U.S. patents 
and has devoted some time to the 
study and development of the equip- 
ment and its performance on different 
waters and under various operating 
conditions. Laboratory studies were 
first made, then pilot plants were in- 
stalled in the field and finally a num- 
ber of large scale installations were 
made, the result of which will be re- 
ported here. The first large scale 
Spiractor plant was installed in the 
U.S. in 1941 (Plant B in Table 1). 
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Cross-sectional View of Permutit 
Spiractor Showing Flow 


Fic. l-a. 
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Detail of Arrangement of Raw 
Water and Chemical Inlets 
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The lime and soda ash and the raw 
water both enter simultaneously and 
tangentially into the apex of a conical 
tank containing a catalyst, such as 
small limestone granules. The pre- 


V ol. 35 


cipitates form immediately thereafte 
while the water is in contact with the 
catalyst to which the precipitates aq. 
here as accretion (Fig. l-a, 1-b). Dye 
to the tangential entrance, the water 
takes a spiral course of flow, 
which the name “Spiractor” 
rived. 

In the development of the Spiractor 
the novel and great step forward was 
made of eliminating the sludge Settling 
tank altogether as well as the sludge, 
Instead, the principle of the growth 
of the catalyst granules was trans. 
ferred from a point late in the trea 
ment that is, in the filte 
after the sludge settling tank, to a 
point at the very start of the process, 
immediately following the introductiog 
of the chemicals into the water. That 
is the moment of greatest instability 
and it was discovered that the resultant 
precipitates formed, particularly Ca 
CO,, adhered firmly to the catalyst 
granules (Fig. 2). The word “Cata 
lyst” has been used because of the 
intense acceleration in the water soft- 
ening process accomplished, as well as 
by the fact that the catalyst granules 
act merely as nuclei or carriers on 
which the precipitates accumulate, but 
do not participate directly in the chem- 
ical reactions. 


from 
Was de. 


process, 


Efficiency of Spiractor 

As an indication of its efficiency, the 
Spiractor attains in only 5 to 10 min, 
results which the older methods took 
one to four hours to accomplish. Also 
the wasted enlarged catalyst of a Spi- 
rator usually contains 90 to 95 per cent 
of solids and only 5 to 10 per cent of 
water compared to the usual strength 
of sludge of 1 to 5 per cent solids; % 
to 95 per cent water for the old-fash- 
ioned plant and 5 to 15 per cent eee 
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sto 85 per cent water for sludge- 
ntact precipitators. Thus the pre- 
‘itates are concentrated into a com- 
an almost dry form, which is granu- 
+ easy to handle and dispose of. 
“a the first time, therefore, a real 
olution of the problem of sludge dis- 
osal has been attained. In fact, in 
ne case of large plants, the grown 
talyst can be crushed to the desired 


Enlarged Cross-Section of Catalyst 
After Accretion 


Fic. 2. 


smaller original size and used over 
again and the excess can in some cases 
be reburnt to make more CaO. 


Spiractor Design Accomplishes Five 
Functions 

The conical shape of the Spiractor 
and the upflow direction of the water 
through it serve five functions: First, 
they provide for high velocities at the 
apex which, together with the spiral 
notion, keep the catalyst bed = sus- 
pended without the use of a mechani- 
‘al agitator. By keeping the catalyst 


suspended and using upflow rather 
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than downflow (as in filters), the 
trouble from cementation of the gran- 
ules is avoided. Second, they provide | 
for gradually decreasing velocities as_ 
the water rises upward through the 
unit, so that finally a velocity is reached — 
low enough to leave the catalyst behind | 
and allow the treated water to be sep- _ 
arated from the catalyst as it emerges 
from the top. Third, by bringing the 
water and chemicals simultaneously 
into the apex of the conical container, | 

precipitates are allowed to form 

before contacting the catalyst. Fourth, 
the conical bottom facilitates the drain- — 
ing of the enlarged catalyst by gravity 
to waste. Fifth, the granule growth is 
controlled in that the bottom granules — 
grow faster than the upper granules 
and hydraulic separation keeps the 
larger granules down. Then periodi-— 
cally, when the lower granules have 
grown too large for proper efficiency 
and suspension, they may be drained — 
from the bottom of the Spiractor. 
Fresh fine catalyst is then periodically 


added through the top. Test cocks on | 
the side of the Spiractor aid the op-— 
erator in keeping the depth of the © 
expanded catalyst bed up to the proper — 
level. The top of the expanded layer | 
is allowed to vary in level between the 
2nd and 3rd test cock up from the- 
bottom as shown in Fig. 1-a. 

Control of Catalyst Granule Size and— 
Depth of Bed 
The grain diameter of fresh catalyst | 
is about 0.1 to 0.5 mm. The granules 
are allowed to grow by accretion until | 


they are too large to provide sufficient 
surface area in a given depth of bed 
to promote the desired efficiency of 
water softening reaction. The amount 
of fresh catalyst to be added at the 
top is determined by the permissible 
enlargement of the granules without 
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unfavorably influencing the chemical 
results. If the granules, before wast- 
ing, may be permitted to grow 50 times 
in grain volume as compared to the 
fresh catalyst granules, then the 
amount of fresh catalyst to be added 
will be 1/49 of the amount of precipi- 
tate formed on the original granules. 
If the permissible growth is 80 times, 
then the amount of fresh catalyst will 
be only 1/79 of the precipitate formed. 
When a Spiractor is first started, the 
partially enlarged catalyst, discharged 
from the bottom to keep the slurry 
from growing too deep, is saved for 
future reuse as makeup. After the 
granules have grown so large that they 
interfere with obtaining the best chem- 
ical results (lowest hardness and alka- 
linity), the enlarged granules are really 
wasted and the amount of fresh or fine 
catalyst added is determined by the 
relation of the original and enlarged 
granule volume as above explained. 
The frequency of discharge of en- 
larged catalyst is determined by the 
amount of hardness removed from the 
water, the size of the plant, number of 
hours in continuous operation, ete. 
But usually the frequency of wasting 
catalyst is once daily or once in sev- 
eral days. The catalyst withdrawal 
takes only a few minutes and is a sim- 
ple operation. The cost of the catalvst 
is negligible, being usually less than a 
fraction of a cent per 1000 gal. For 
small plants, the wasted catalyst can 
be collected in buckets or wheelbar- 
rows. For larger plants, it is dis- 
charged into collection waste pits along- 
side the unit, from which it is periodi- 
cally shovelled out into trucks or cars. 
The handling of the fresh catalyst may 
he facilitated by using a hopper dis- 
charging into a hydraulic ejector which 
lifts the catalyst through a pipe into 
the top of the Spiractor, — 
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Results From Actual Spiructor Pp 
Table 1 gives the capacities anq 
mensions of some existing Spirag 
plants in the U.S. and Table 2 
analyses of the raw and treated wate. 
Table 3 shows the stability of 4 
effluent after various periods of stay: 
ing. Plant C is of particular inter 
because the hardness and alkalinity 
the effluent approach closely the gj 
bility of CaCO, in cold water, Sj 
a hardness (as CaCO,) of 4 grains; 
gallon was desired rather than 2 gp 
undertreatment with lime is being pra 
ticed and the Spiractor operates ; 
as efficiently. The well water use 
Plant C is high in calcium hardpe 
and low in magnesium _hardne: 
Therefore, very little magnesium 
precipitated. The calcium carbona 
precipitated adheres almost complete 
to the catalyst and the effluent is @ 
ceptionally clear. Where considerabj; 
magnesium hardness is present in thy 
raw water the effluent is not usually 
clear. 
Where well waters contain appre. 
ciable quantities of iron,  aeratior 
should precede treatment in the Spi 
ractor. About half the iron preser 
in Case C is removed by the Spiracto: 
itself and the remainder is removed bj 
the filters. Where iron and/or cot 
siderable magnesium hardness are pres 
ent in the raw water it is advisable t 


design the filters that follow for no 


over 2 gpm. per sq.ft. operating rat 
and with proper surface wash. 

In Plant B, the 
flowed to a pump suction tank befor 
entering the Spiractor and in midwinte 
the temperature dropped below 50 deg 
F. when the well pump was shut dow 
When this happened the chemical 1 
sults as well as the turbidity of th 
effluent suffered. This is not surpris 
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TABLE 1 
sinless and Dimensions of Existing Spiractor Plants in the United States ia. 


| 
| Minutes 
Capacity Number and Size of : Detention in Voids 
in Gpm. Spiractor Units 
ata 
: Top Diam. Height 
ft. t. 
Plant A 100 1- 5.0 11.0 6.2 1.3 : 
Plant B 70 1- 4.5 11.0 1 1.4 
Plant C 2100 3-10.5 22.0 8.8 yo 
Plant D 1000 1-11.0 8.8 
> 


* Based on 50 per cent voids in ehiaaiieh cnaeal layer and with minimum allowable 


lepth of granules. 


Chemical Analyses of Raw and Treated Waters 


Plant A Plant B Plant C (Predicted) 


Expressed as Raw | Treated) Raw |Treated| Raw | Best lu inder-| R aw Treated 


| |treated 

Total Hardness ppm. as CaC¢ 320 | 72 |271 | 76 | 34 63 354 50 
Calcium Hardness ppm.asCaCO;175 10 165 | 12 |143 |27 | 56 |238 | 30 
Magnesium Hardness ppm. as CaCO; 145 | 62 |106 64 7 | 7 7 {116 | 20 

M.O. Alkalinity ppm. as CaCO;'330 | 70 382 (184 (34 63 |268 | 80 
Phenol. Alkalinity ppm.asCaCO; 0 | 36 012? | O19 | 8&8 | @O1e@ 
Caustic Alkalinity ppm.asCaCO;; 0 | 2 | O | 0 0 | 0 0 0 50 
Free COz ppm. as CO, 15 0 10 | O 2.1 6 0 8 0 

Iron ppm. as Fe | O4 O.1 0.35 06 4.5) O.1 
pH — | 7.6) 10.4 | 7.8) 10.5} 7.2;10.3|) 9.4 7.8) 11.0. 
Turbidity 5; 0 | 0 | 3 


Treated water analyses made on plant filter effluent. 


ing, when it is considered that the diagram of a pressure Spiractor in- 
rapidity of reactions decreases rapidly _ stallation (Fig. 3). Plant C contains | 
as temperature drops and that the three open top or gravity Spiractors 
Spiractor only provides 5 to 10 min.  ‘¢Fig. 4). 

retention. To avoid this in the case At first it was felt that the addition 
of Plant B, the water level in the pump of a coagulant at the same time that — 
suction tank is reduced just before the — the lime and soda ash are added would © 
well pump is stopped, so that on start- be helpful; but experimental study of | 
ing, the well water first fills the tank the results with or without the addi- 
to raise the temperature to plus 50- tion of a coagulant at Plants A and Bo 
deg. F. has shown that the coagulant is un-_ 
Plants A, B, and D contain pres- necessary. Plant C has no coagulant — 
sure Spiractors and thus repumping is feed. 

avoided. Illustrated is a typical flow At first also it was felt that when 
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TABLE 3 limes produce a clearer effluent th 
‘Stability of Spiractor Effluent—Plant C others. A simple test has been dey 
a) Spiractor effluent immediately after collec- oped to act as a qualitative indica 

tion of the more efficient limes. This te. 
b) Spiractor effluent 24 hr. after collection determines the turbidity when a giv 


c) Spiractor effluent 48 hr. after collection 


weight of lime is added to an amoy 
of distilled water large enough to dj 


Sample 
; : solve all the lime and avoid a super 
a | » | saturated solution. The distilled wat 
(ppm. as 41 40 41 used 1s — all the 
aCOs) resent. 1e sample, after dissolvyin 
Alkalinity (Alk Aas | 41 41 41 sample, after dissolving 
CaCOs) is shaken and the turbidity read, a 
Phenol. Alkalinity (Alk B as 7 5 6 
CaCOs) | this turbidity 1s a measure of the jp. 
Caustic Alkalinity (Alk C as | —27 —31 —29 | . = 
CaCOs) solubles present in the original lime 
T bidity 5 5 5 
pH by giass electrode | 9.20, 9.20/ 920 If the turbidity is too high, the lim 
should not be used with a Spiractoy 
- ; In general, a pebble lime which ha 
the Spiractor was shut down for long — Jow jinsolubles by this test and wh 
periods it would be necessary to re- — slakes rapidly gives the best results 
circulate for a while after shut down It has also been found that pebl 
to avoid cementation of the grains. Jime freshly slaked at the Spiract 
Later this was also found unnecessary. plant itself, reacts more rapidly tha 
either pulverzied lime oxide or hy 
Comparison of Various Limes h 
drated lime. Slaking tanks are being 
Some research work was carried out installed at Plants A and B. At Plant 
on the speed of reaction of various CC, however, where the hardness re. 
limes. It was found that not all limes moved is practically all calcium ané 
act at the same speed and that some where the temperature is higher (6 
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Fic. 3. Flow Diagram of Pressure Spiractor Installation 
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being fieg. F.), hydrated lime works as effi- 
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r (| From the experience to date, there- 


‘ore, the type of water most effectively 
oftened by the Spiractor appears to 
ea clear, high-calcium well water of 


ver 50 deg. F. temperature. Spirac- 
ors should preferably be run at a 


onstant rate, mainly to facilitate chem- 
cal feeding. If the well pump does 
it operate at a constant rate, a rate 
i flow controller should be installed 
head of each Spiractor unit to main- 
ain such constant rates. The fields of 
pplication most suited to the Spiractor 
rocess are municipal plants, industrial 


ling water treatment, paper mills 
nd locomotive feed water. 
[Demineralization Process 


The demineralizing process of re- 
oving both the cations as well as the 
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Gravity Spiractor Plant 


anions present in water is the latest in 
the series of interesting developments 
in the zeolite or ion exchange field of 
water conditioning made during the 
last thirty years. 

When the cation exchangers com- 
monly called zeolites were first com- 
mercially introduced, the cations Ca‘ 
and Mg** in the water were removed 
by exchange for Na* present in the 
zeolite. Regeneration of the zeolite 
was carried out with NaCl to restore 
the exhausted zeolite to the sodium zeo- 
lite form. The effluent was very com- 
pletely softened, but contained sodium 
salts equivalent in amount to the total 
anions present in the raw water. 
When the hardness was principally 
bicarbonate, the effluent therefore con- 
tained sodium bicarbonate, which 
proved objectionable for some appli- 
cations. 

To overcome this objection, research 
work was started about ten years — 
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to develop an organic cation exchanger 
which was capable not only of being 
regenerated by NaCl, but also by sul- 
furic or hydrochloric acid; and which, 
upon regeneration, would restore the 
zeolite into hydrogen zeolite. The suc- 
cessful product finally developed was 
the non-siliceous sulphonated-coal type 
of zeolite (Zeo-Karb). The first com- 
mercial hydrogen zeolite (Zeo-Karb 
H) plant was installed in 1936. Since 
its advent a great number of large 
scale hydrogen zeolite installations have 
been made (Fig. 5). By the end of 
1942 the installed equipment had a 
total capacity exceeding 300,000,000 
grains (as CaCO,,) per cycle. 

The hydrogen zeolite removes the ob- 
jectionable bicarbonate anion (HCO,-) 
by converting it into carbonic acid 
(H.CO,) which decomposes into free 
CO, and H.O. The free CO, is re- 
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V 


moved by aeration in the efficient ¢ 

terflow forced draft degasifier, } 

ever, the other anions, such as (}-, 
SO,- are not thus removed, 1 
chlorides and sulfates present jn 

raw water are converted by the hyg 
gen zeolite to the corresp: mding pe 
HCl and H,SO,. These acids ; 
then neutralized to form NaC] , 
Na,SO, by adding alkalis, such 
Na,CO, or NaOH, or by blend 
with the effluent of sodium ze 
softeners which contains NaH( 
Thus the chlorides and sulfates jn; 
original water are not removed but q 
converted to the corresponding sodiy 


salts just as occurred with the origind, 


sodium zeolite softeners. Since 
dium chloride and sodium sulfate ak 
prove objectionable for many applic 
tions where the equivalent of distilk 
water is desired, research work h 
been concentrated on their remoyg 
_ If only those acids created by the by. 
— drogen zeolite could be absorbed, th 
job would be finished and demineraliz 
= would become a successful reality 
The British research workers, Adam 
Holmes, reported in 1935. ther 
development of one of the first acid ab 
sorbent materials that could be regen: 
erated by alkalis and operate in re 
peated cycles. But it did not posses 
sufficient stability to stand up in sery 


ice. Other research workers also de 


veloped acid absorbents or anion exf| 


changers (as they are frequent) 
called) but all of the early product 
suffered from the same defect. Ow 
own laboratories over a period of yeat 
patiently synthesized and tested out: 
variety and large number (over 5M 
of organic products before they foun 
one (De-Acidite) that would hav 
high acid absorbent capacity as well a 
high stability. Unfortunately, there» 
no short term test for stability. Th 
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the hy, stability can be verified. The use of | The reactions involved, using calcium 
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odium zeolites or the later organic 
coal type of zeolites, this 


normal waters of high salt content — sulfate as a typical salt, are: 
hortens the runs and therefore re- 
CaSO, + H.Z = CaZ + H.SO, (Step 1) 
luces the volume of wate treated per so, +R.N=RN-HSO, (Step 2) 
yee and is not representative. Where Z = cation exchanger 

De-Acidite is an aliphatic amine — R,N = anion exchanger | 

sin and has been in operation for 
everal hundred cycles with only a 
mall drop in capacity, imparting no 
contamination to the treated 
yater, and producing an effluent that 
remains constant in its low electrolyte. 
lt is premature to predict that this 


sicarbonates are likewise transformed 
into carbonic acid in step No. 1, but 
since the anion exchanger only ab- 
sorbs the strong acids, the carbonic 
acid passes through step No. 2 and is 
readily decomposed into water and 
free CO,, so that it is removed when 
desired in the degasifier that follows 
the second step. Silica is not removed 
process and where silica is 


ion exchanger will possess the sta- 
ility and life of the older siliceous 


harmful, a silica removal plant must 
precede the demineralizing plant. Step 
No. 2 shows that the removal of the 


vhich have been operated for many 
ears, day after day, for many thou- 
ands of cycles without loss of ca- 


acity, etc. _- 2 acid by the anion exchanger, De- 
Acidite, may be an absorption of the 
rinciples of Demuneralization : entire free acid molecule rather than 


The demineralizing process is a two an exchange reaction. 
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The reactions involved in the regen- 


eration of the two units are: 
CaZ + H.SO,= H.Z + CaSO, 
R.N-H.SO, + Na.CO, = R,N 
+ Na.SO, + H.0 + CO, 
Either sulfuric acid or hydrochloric 
acid may be used in the regeneration 
of the Zeo-Karb in step No. 1. Usu- 
ally sulfuric acid is used. Either caus- 
tic soda or soda ash or bicarbonate of 
soda can be used to regenerate the De- 
Acidite in step No. 2. Usually soda 
ash is used. The sulfates displaced in 
the regeneration in step No. 1 are 
rinsed to the sewer. The sodium sul- 
fate and sodium chloride as well as 
the carbon dioxide displaced in the 
regeneration in step No. 2 are likewise 
rinsed to the sewer. 
Distilled vs. Demineralized Water 


It is often assumed that distilled 
water is entirely free from mineral 


(step no. 1) 


(step no. 2) 


salts. But due to the mechap 
carryover in evaporators and 
denser leakage, distilled water fy 


quently contains appreciable quanti 
of such salts. Table 4 gives the ap: 
ses of samples of distilled water ¢ 
lected at a number of commercial 
stallations. The demineralizing p, 
ess produces an effluent the equal, g 
often the superior of most distil 
water supplies. The composition 
the demineralized effluent 
somewhat on the raw water analys 
but on the average it may be stated 4 
follows: 
Expressed as ppm. of CaCO, 
Total hardness 
Alkalinity to methyl orange 
Chlorides 
Sulfates 
Free CO., ppm. 5 
Color 


The cost of producing distilled wat 
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_ TREATMENT COST IN CENTS PER 1000 GALS. 


— 0 4 8 12 16 20 24 28 32 36 40 4. 
GRAINS PER GAL. (EXPRESSED IN TERMS OF CaCO3) CHLORIDES+SULFATES 
7 OR METHYL ORANGE ALKALINITY) TO CONVERT GR./GAL. TO MEQ./L., MULTIPLY BY 0.342 
Fic. 7. Demineralizing Regeneration Costs are readily calculated from this curve. As 


example, consider a water containing 20 grains per gal. methyl orange alkalinity am 
grains per gal. chlorides-sulfates (see dotted lines on graph). 
20 grains and then left, the cost for removing the methyl orange alkalinity is 9.5¢ per li) 
Reading up to Curve T from 15 grains and then left, the cost for removing chlorid 
The total chemical cost for remineralizing is 29.0¢ per 1000g 


gal. 
sulfates is 19.5¢ per 1000 gal. 
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DEVELOPMENTS 


sends on the number of evaporator 
Zects used, the heat balance in the 
and other factors. The usual 
age of cost is from $2.00 to $8.00 per 
00 gal. with single effect evaporators 
nd 60¢ to over $1.00 per 1000 gal. 
ith quadruple effect evaporators. 
The cost of demineralizing water de- 
ends mainly on the nature of the raw 
ter. If the salts present are princi- 
bicarbonate and the sulfate and 
+loride content is low, the size of the 
ation and anion exchanger plant is 
and the operating cost is 
wer. In other words, it is more ex- 
vensive to remove sulfates and chlo- 
ides than bicarbonates. A graphic 
method ‘of determining the cost of re- 
generating a demineralization plant is 
jased on using 66° Be sulfuric acid 
at 2¢ per Ib. and soda ash at 2¢ per 
ib. (Fig. 7). For larger installations, 
where these chemicals may be pur- 
chased in carload lots, the cost may be 
reduced as much as 50 per cent below 


reduced 


the figures given. 

Bicarbonates are not only cheaper 
to remove in step No. 1 but since in 
step No. 2 the carbonic acid passes 
through ~without treatment, bicarbo- 
nates do not use up any capacity in 
sep No. 2. That is why bicarbonates, 
expressed as methyl orange alkalinity 
in Fig. 7, show a much lower operat- 
ing cost for their removal, as compared 
with chlorides plus sulfates (called 
theoretical mineral acidity, ThMA). 


Efficiency of Cation Exchange in Step 
No. 1 Affects the Quality of De- 
mineralized Water 

Since the De-Acidite in step No. 2 
only acts to remove or absorb acids, it 
is important that the effluent of the 
hydrogen zeolite unit in step No. 1 
contains only acids. If the effluent of 
step No. 1 contains any salts in addi- 


IN WATER CONDITIONING FIELD 


TABLE 4 


Composition of Distilled Water Produced in — 
Some Commercial Installations 
(all figures are ppm. as CaCQs) 


Plant A|B 
Calcium and | 0| 6/10/10} 15] 1 
magnesium | 
| — ——|§ | —_ —— |] 
Total Cations} 19| 9/18/15 9} 21] 3 
Bicarbonate |13| 9/18|15| 5| 4/12] 
Chloride O 0 0 3 1 3 
Sulfate 0 O| 3] 4} 4] 6] 
Total Anions | 19 | 9 | 18 | 15 11 | 12 | 
| 


* By difference. 


tion to acids, these salts would neces-_ 
sarily pass through step No. 2 and be — 
present in the demineralized effluent. 
Therefore, to assure good quality of 
the final demineralized effluent, it is 
important to make certain of good — 
quality of the hydrogen zeolite effluent. — 
The amount of salts present in the — 
hydrogen zeolite effluent is a measure 
of the efficiency of the hydrogen zeolite 
exchanger. All of the bicarbonates are — 
completely converted to carbonic acid. 
The salts present as sulfates and chlo-_ 
rides, which together are frequently 
called the Theoretical Mineral pol 
(ThMA) are not entirely converted to — 
their respective acids. The actual — 
amount of sulfuric and hydrochloric _ 
acid produced is frequently called the _ 
Free Mineral Acidity (FMA). The | 
difference between the ThMA and 
MA represents the amount of the 
salts present as chlorides and sulfates — 
that have not been converted to their — 
respective acids by the hydrogen zeo- — 
lite in step No. 1. These unconverted | 
salts in solution in the effluent of step — 
No. 1 are of course dissociated into — 
their respective cations and anions so 
that the influent of step No. 2 contains 
usually H* and Na* cations and 
HCO,-, Cl and SO, ~ anions and 


| 
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preciable undissociated H,CO,. In 
passing through step No. 2, practically 
all the H* cation is absorbed in the 
form of the strong acids HCl and 
H,SO, leaving the Na* cation to bal- 
ance the unabsorbed HCO.” anion. 
That is why the demineralized effluent 
usually shows the presence of (mainly) 
sodium bicarbonate alkalinity when- 
ever step No. 1 is not completely ef- 
ficient in converting chlorides and sul- 
fates to their respective acids. 

To increase the efficiency of step 
No. 1, that is to say, reduce the differ- 
ence between ThMA and FMA, the 
use of greater regenerant dosages in 
step No. 1 is helpful. In a given case, 
for example, when the regenerant 
dosage was doubled, the metallic ca- 
tions left in step No. 1 were reduced 
from 3 ppm. down to 0.6 ppm. and if 
the regenerant dosage was again 
doubled, the metallic cation content 
was reduced to 0.3 ppm. The metallic 
cation content in the above figures is 
expressed as CaCQ,. 
De-Acidite Rinse Recycling 7 

Not only must the cation and anion 
exchanger material be of suitable qual- 
ity, but proper equipment design is 
essential to obtain optimum results. 
Accordingly, for economy in operating 
cost in large plants it is often desirable 
to recycle the De-Acidite rinse back to 
the influent of the hydrogen zeolite 
unit (Fig. 8). Fig. 8 shows a typical 
De-Acidite rinse curve and indicates 
the large volume of hydrogen zeolite 
effluent which must be used as rinse 
water to reduce the alkalinity down to 
1 to 6 ppm. During the rinsing of 
the excess soda ash used in regenera- 
tion, the first part of the rinse 1s wasted 
to the sewer, but after the total dis- 
solved solids content of the rinse drops 
to a value below the dissolved solids 
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content of the raw water, it is recy; 

back to the inlet of the hydrogen zeo}iy 

unit (Fig. 9). During recycling: th 

raw water inlet valve is closed and 

pump is used to recycle the rinse ¢ 

fluent to the H,Z inlet. A double sq 


i 
SOLIDS IN RINSE EFFLUENT 
EQUAL SOLIDS IN RAW WaATEp 


ALKALINITY IN RINSE EFFLUENT 


RECYCLED RINSE- > 
WASTED RINSE 
~ VOLUME OF TOTAL RINSE —-—_, 
ic. 8 De-Acidite Rinse Curve 
A 
HoZ DE-ACIDITE 
] UNIT A UNIT 
J 
TO) fit 
DEGASIFIEF , 
4 F 
pump | WASTE 
K 
Fic. 9. De-Acidite Rinse Recycling Ar 


rangement. (1) After Introducing Sodé 
Ash for Regeneration, Rinse Through Valv 
F to Waste. (2) When Solids in Rinse Ef 
fluent Equal Solids in Raw Water, Clos 
Valves F and A and Open J and Start Pum 
K. (3) Rinse Until Solids in Rinse Effluent 
Approach That of Distilled Water—Ther 
Close Valve J and Pump K and Open Valves 
A and D. 

ing is obtained. First, raw water 
saved that would otherwise be waste 
to the sewer and secondly, a smalle 
proportion of the cation and anion ex 
changer capacity is wasted in treating 
the rinse water, thereby leaving add: 
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roach zero. 


Applications 


mineralization 
about six years ago. 


ble 5). 
iatteries, alcohol deproofing, brewing, 
extile dye baths, photographic film 
preparation, ink manufacture, cerar‘cs, 
carbonated beverages, plating baths, 
yeast manufacture, gelatin manufac- 
ture, pulp and paper manufacture, and 
many others. 
Reference has frequently been made 


TABLE 5 


Application 


Mirror silvering 
Mirror silvering 
Cellulose acetate mfg. 
Plastics mfg. 
Chemicals mfg. 
Chemicals mtg. 
Chemicals mfg. ~ 
Drug mig. 

Drug mfg. 

Drug mfg. _ 
Cosmetics mtg. 


Cellulose derivative mfg. 


Pharmaceuticals 
Synthetic rubber mfg. 
Boiler Feed 
Explosives mfg. 
Cotton linters washing 
Synthetic Rubber 
Synthetic Rubber 
Synthetic Rubber 
Fine chemicals mfg. 
High Pressure Steam 
Chemical Processing 
Chemical Processing 


plant 


Additional 


Was 


| Date of 

| Instal- 
lation 
1937 
1941 
1938 
1940 
1938 
1940 
1940 
1939 
1939 
1940 
1941 
1941 
1941 
1941 
1941 
1942 
1942 
1943 
1943 
1943 
1943 
1943 
1943 
1943 


sonal capacity for useful runs. 
strue because the cations in the re- 
led rinse keep falling off and ap- 
For example, in one case 
t was found that rinse recycling in- 
reased the capacity of the demineraliz- 
ng plant over 15 per cent and reduced 
the waste raw water required for rins- 
ng over 50 per cent. 


DEVELOPMENTS IN WATER CONDITIONING 


sig) List of Demineralizing Installations 


Flow 
Rate 
Gpm. 


,Numbers indicate repeat installations for the same 


mpany. 


This 


The first commercial ( Permutit) de- 
installed 
Since then a large 
wumber of plants have been installed 
or a wide variety of application (ta- 
uses are storage 


‘increased nearly 50 per cent. 


possibility. 


FIELD 


to the possibility of using the demin- 

eralization process for removing. salt 
from sea water to take the place of 
stills now used for that purpose. How-_ 
ever, due to the high amounts of chlo- — 
ride and sulfate present, the cost of | 
operation would be much greater than 

the cost of distillation. Also the vol-— 
ume of rinse water required would be— 
excessive. Waters that may be occa-— 
sionally brackish can be economically — 
treated by demineralizing. To reduce 
the operating cost in such cases, partial — 
recycling and multiple demineralization 
have been found economical. Such spe-_ 
cial operating methods are not required | 
on the general run of waters. 


Special Operating Methods 
In partial recycling, a portion of the — 
demineralized water from the 
of the anion exchanger is continuously — 
circulated back to the raw influent to | 
reduce the concentration of salts in — 
the H,Z influent. In a given case of | 
a raw water containing about 700 ppm. 
of dissolved solids, a demineralized 
water containing 6 ppm. of dissolved | 
solids was obtained and with partial 


recycling, the capacity of the plant was 


Multiple demineralization is another a 
After a certain volume of 

water has passed through the cation — 
and anion exchangers once and accu- — 
mulated in the storage tank, the raw © 
water is shut off and the water in the 
storage tank is circulated back through 
the ion exchangers into a second stor- 
age tank. If during the second pass 
the quality of the effluent is still not 
low enough in dissolved solid content, 
the operation may be repeated until the A 
desired quality is obtained. Multiple | 
demineralization of highly saline waters” 
not only permits obtaining a good qual- - 
ity of effluent, which would be un- 
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obtainable by single pass operation, but 

sharply decreases the chemical cost and 
the effective exchange ca- 
pacity of the demineralizing units. In 
the case of a brackish water containing 
nearly 2800 ppm. of cations and anions 
respectively (expressed as CaCO,,) the 
yield was more than quadrupled by 
multiple demineralizing. 
Future Applications 

Research is proceeding in the appli- 
cation of demineralization for remov- 
ing impurities from various liquids 
other than water. For example, in the 
manufacture of sugar, the removal of 
dissolved impurities from the mother 
liquor from which the sugar is crystal- 
lized, improves the yield of sugar and 
decreases the ash of the sugar pro- 
duced. Similarly, gelatin solutions may 
be improved in quality by reducing the 
ash content. Many waste liquors dis- 
charging into streams and causing 
waste water problems contain valuable 
unpurities which can be recovered by 
ion exchange methods. 

Looking further into the future, ap- 
plication of silica removal plus demin- 
eralization will also undoubtedly be 
made for boiler feed water for high 
pressure boilers, where in the past only 
distilled water produced by evaporators 

had been considered suitable. Also as 
Goudey (7) predicted, demineraliza- 
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tion may also find application j 
removal of sodium sulfate or og 
chloride in order to bring muni 
water within the limits of the ] 
Drinking Water Standard or below, 
damaging limit for home irrigati 
Acknowledgment is made of 
original contributions of the Per 
Research Department, headed | 
LL. Tiger, Vice President, and par 
larly by M. E. Gilwood on the Spir 
tor and by S. Sussman on De-Aci 
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HE Council of a municipal corpor- 
ation which owns or operates a 
water works system or is about to 
establish such a system may pass a 
by-law with the assent of the municipal 
electors, to provide for entrusting the 
onstruction of the works and the con- 
trol and management of same to a 
commission to be called “The Public 
Utilities Commission of the (naming 
the municipality). It is to be noted 
that such a commission can only be 
established with the assent of the mu- 
nicipal electors and it can only be dis- 
banded by the assent of the electors. 
Upon the repeal of a by-law establish- 
ing a commission, the control and man- 
agement of the water works system is 
then vested in the municipal council 
and the commission ceases to exist. 

A commission established under the 
Public Utilities Act of the Province of 
Ontario ' consists of three or five mem- 
bers as may be provided by the by-laws, 
of whom the head of the municipal 
council is a member ex officio. All 
others have to be elected at the same 
time and place and in the same manner 
as the municipal council. Each mem- 
ber of the commission shall hold office 


A paper presented on June 16, 1943, at the 
Cleveland Conference by William Storrie, 
Cons. Engr., Toronto, Can. 

' Revised Statutes on Ontario 1937, Chap- 
ter 286. 


By William Storrie 


Commission Controlled Water Department Operation— 


Ontario Practice 


for two years, half of the members re- 
tiring each year. The members of the 

No member of the municipal council 
can be a member of the commission ex- 
cept the head of the council. Provi- 
sion is set up in the Act for paying the 
commissioners as may be fixed by the 
municipal council. The general prac- 
tice, however, is for the commissioners 
to serve without remuneration. —* 


Powers of Commission 


Once a commission has been formed, 
all the powers, rights, authorities and 
privileges under the public utilities Act 
are entrusted to the commission. The 
commission has full control over the 
construction of new works, the opera- 
tion and maintenance of the system 
and everything relating to same is ex- 
ercised by the commission and not by 
the municipal council—with the excep- 
tion that the commission has no power 
to issue debentures or to borrow money 
for the construction of new works nor 
the power to borrow money from a 
bank for any purpose whatever. The 
right to issue debentures and to pro- 
vide money required for capital ex- 
penditures is under the complete con- 
trol of the municipal council. Any_ 
funds required by the commission for 


such capital expenditures must be paid 
to it by the treasurer of the municipal- 
1487 
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ity upon the certificate of the commis- 
sion. 
Annual Statement to Council 
The commission 1s called upon on or 
before the first day of April in each 
year or upon such other day as the 
municipal council may direct, to furnish 
to the council a statement of affairs of 
the water works system as follows: 
(a) the number of customers supplied 
during the previous current year. (Db) 
A balance sheet of assets and_liabili- 
ties, including the value of the physical 
property, the amount of the sinking 
fund and the amount of current as- 
sets; also, the amount of outstanding 
debentures and of current liabilities. 
(c) A statement of revenue and ex- 
penditure, including the amount  re- 
ceived from customers and the amount 
of other revenue, if any, also the 
amount expended for operation and 
maintenance, improvements ex- 
tensions, and for and other 
office and management expenses, and 
the amount paid or set aside for inter- 
est, principal and sinking fund on the 


salaries 


debentures. 

The commission is also called upon 
to furnish sufficient information as 
from time to time may be required by 
the Council. 

The accounts of the 
must be audited by the auditors of the 
municipality and the commission and 
its officers are called upon to furnish 
the auditors with such information and 
assistance as may be in their power to 
enable the audit to be made. On the 
other hand the commission may, if it 
so desires, appoint auditors to audit 
the accounts of the commission. 

The revenue, after deducting dis- 
bursements, must be paid quarterly or 
oftener, if the council so directs, to 
the treasurer of the municipality, and 


commission 


Vo 


shall be placed by the treasurer to 
credit of the account of the pub 
utility, and if not required for 

~ purpose of the public utility shall fop 
part of the general fund of the cg, 
poration. This section of the Act bs 
been the cause of considerable frictiy 
between councils and commissions a 
will be referred to later on. 


Acquiring Private Water Work 

Systems 

Where a by-law of the couneil ; 
passed with the assent of the elector 
entitled to vote on money by-laws « 
claring that it is expedient to acquir 
the works of a company: for the pur 
pose of supplying within such muni 
pality any public utility, the munic 
pality may take possession of th 
works of the company and all proper 
used in connection therewith for the 
purposes of supplying such public util 
ity, whether the works and _ property 
or any of them, are within or without 
the municipality, and shall pay there. 
for at a valuation to be determined by 
arbitration under the Municipal Aet 


Establishment of Municipal Water 
Works 
The public utilities Act confers wide 

powers on a municipality whereby they 

may acquire, establish, maintain and 
operate a water works system and may 
acquire by purchase or otherwise and 
may enter on and expropriate land, 
waters and water privileges and_ the 
right to divert any lake, river, pond, 
spring or stream of water, within or 
without the municipality, as may be 
deemed necessary for water works pur- 
poses, for protecting the water 
works or preserving the purity of th 
water supply. 

No land, water or water privilege 
which is not situate within, or within 
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een miles of, the municipality shall 
expropriated under the power con- 
sed by the Act and no water shall 
’ taken from any lake or river ex- 
ot within, or within fifteen miles of, 
municipality, or in either case so 
interfere with the water works 
tem of any other municipal cor- 
ration or the supply of water there- 
«then in actual use. 
The commission may construct and 
aintain, in and upon the land ac- 
aired by it, such reservoirs, water and 
ther works, plant and machinery as 
nay be requisite for the undertaking 
ind may, by pipes or otherwise, convey 
‘he water thereto and therefrom, in, 
on and through any land lying  be- 
ween the reservoirs and the water 
vorks and the lake, river, pond, spring 
r stream of water from which the 
water is procured or between them, or 
any of them, and the municipality. 
The commission may, for such pur- 
goses, enter and pass upon and over 
sich intermediate land, and may, if 
necessary, cut and dig up the same and 
lay pipes through it and in, upon, 
through, over and under the highways, 
lanes and other public communications 
within the municipality or within the 
distance limited by the Act and 1n, 
upon, through, over and under the 
land of any person within the munici- 
pality. 


Power to Supply Water Outside of 
Municipality 

The commission may supply water 
upon special terms and for such term 
of years as may be agreed on to own- 
ers or occupants of land beyond the 
imits of the municipality, and may 
exercise all other powers necessary for 
‘arrying out any agreement for that 
purpose. The commission has not the 
right where wate 


WATER 


r is to be supplied to expenditure and apparently the 
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another municipality, to lay down pipes 
for that purpose within the municipal-_ 
itv being supplied with water unless 
the municipal council of the municipal-_ 
ity being supplied by water consents 


to same. 


Surplus Funds 


The Act states that, where a com-_ 
mission has a surplus, it must be paid— 
over to the treasurer of the municipal-— 
ity and the municipal treasurer must 
retain same for the benefit of the water 
works system so long as there are any — 
debentures or for any 
This sec-— 


outstanding 
other water works purpose. 
tion of the Act has been the cause of | 
considerable friction between the mu- 
nicipal councils and the commissions. — 
The Act appears to be clear regarding | 
this matter but the weakness lies in the 
fact that there is no authority to whom — 
either the councils or the commissions 
can appeal in the event of a dispute aris- | 
ing between them. It would appear that — 
authority to settle such matters should 
be vested in the Ontario Municipal 
Board or the Ontario Department of — 
Municipal Affairs. 
Where a commission has out- 
standing debentures and where 
surplus funds are not required for 
water works purposes the municipal 
council under the Act has the right to” 
take such surplus funds and use same 
for the reduction of the general tax 
rate of the municipality. In Ontario 
cases exist where a commission has_ 
outstanding debentures and is even 
about to add to its debenture debts and 
such surplus funds have been used by 
the municipal council to reduce the tax 


no 


rate. 

Another weakness in the Act is that 
a commission may ask a municipal 
council to provide funds for a capital | 
munici- 


| | 943 
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pal council has the right to say whether 
such funds are necessary or not. Even 
if considered necessary there are cases 
where the council has refused to pro- 
vide the necessary funds and that has 
been the cause of considerable friction. 

The Act seems to be quite clear that 
where a commission requests a munici- 
pal council to provide funds for a 
capital expenditure the municipal coun- 
cil must provide such funds and has 
no other recourse open to it. The com- 
Iission consists of elected representa- 
tives just the same as the municipal 
council. Their duty is to operate the 
water works system for the benefit and 
convenience of the citizens. If, in its 
judgment, a capital expenditure is nec- 
essary to carry out that function it 
surely should be compulsory for the 
municipality to provide the wherewithal 
for such purpose. Several instances, 
however, have occurred. where the 
municipal council has refused to pro- 
vide the necessary funds and in such 
cases the commission has had to aban- 
don the contemplated expenditure. 
Even where surplus funds have been 
handed over to the municipal treasurer 
the council, in some instances, has re- 
fused to place such money at the dis- 


posal of the commission, 


City of Belleville Case a 

A court decision has recently been 
given in litigation between the corpora- 
tion of the city of Belleville and the 
public utilities commission of that City. 
This has to do with the authority of 
the commission to proceed with the 
a reservoir estimated 
which the 


construction of 
to cost $36,000.00, and for 
enideu council was asked to provide 
the necessary funds. 

In Belleville, during 
the commission has handed over sur- 
plus funds to the council in excess of 


recent vears, 
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the cost of the reservoir and such fy 
have been used by the council jp , 
ducing the general tax rate. 

The litigation involved the relate, 
ship between the council and the cop 
mission in so far as it applied to » 
Interpretation of certain sections of the 
public utilities Act. The action was; 
restrain the commission from ysj 
any money in its hands or under j 
control, derived from the operation ; 
the water works system of the gt 
until such time as the council provide 
money for said work and further fo 
an order directing the commission 4 
hand over to the council all monies »& 
securities for money derived from th 
water works system and not neede 
for its operation and maintenance, 


The decision of the court clearly ip-} 


dicates that under Section 44 of the 
Act the commission can insist that al 
monies paid to the council must be se 
up in a special account and _ placed 
the credit of the commission. Agair 
the court decision states that when the 
commission was formed all the powers 


conferred on the municipal council un}, 


were transferred to. the 
main- 


der the Act 
commission as to management, 
tenance, operation, 
extension of the water 
with the sole exception that the com- 
nussion cannot issue debentures for 
capital expenditures or create a debt of 
any description. The court decision, 
however, states that the 
cannot proceed with the construction 
of the reservoir without the authority 
of the municipal council and, since the 
decision was rendered early this year 
(1943), the municipal council has te 
fused to provide the necessary funds 
From the point of view of adminis 
tering the water works system, the Ac 
as it stands, coupled with this recetl 
court decision, creates a situe ation that 
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| gar from satisfactory. The com- 
on has full power to administer, 
stain and extend the water works 
gem, yet it has not complete control 
ef the revenues derived from same. 
e Act should be amended to such an 
cent that where a commission de- 
es to embark on a capital expendi- 
the municipal council should auto- 
tically be compelled to furnish the 
essary funds. The court decision 
-t the effect that the commission 
snot proceed with the construction 
‘this reservoir unless and until it has 
mds in the hands of the municipal 
easurer available for such work or 
eundertaking of the municipal coun- 
ito provide such funds. 

The last clause of the judgment 
ows the weakness in the whole sit- 
ation when it states that no decision 
given which determines where or 
hen funds in the hands of the munic- 
sal treasurer are available for the con- 
The Act 
alls upon the commission to hand 
ver surplus funds to the municipal 
reasurer from time to time but there 
sno provision set up in the Act as to 


“ruction of the reservoir. 


ow the commission can get the money 
turned from the municipal treasurer 
yithout the consent of the council. 


Summary 


The public utilities act on the whole 
as worked out satisfactorily in On- 
ario with the exception of problems 
dating ts_the power of the commis- 
ion to utiliveé surplus funds for capi- 
al expenffittires/ and to compel the 
ouncil th provide capital. Whilst 
any of the municipalities in Ontario 
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during the years of depression went 


into default, there is no case where a _ 
water works system controlled by a_ 


commission was not able to meet all 
its obligations. The right to set up a 
water rate structure is entirely in the 
hands of the commission and is not 
subject to any control from the munici- 
pal council. The right to create a sur- 
plus in the operation of the water 
works system is entirely in the hands 
of the commission. It would appear 
to be good business to create a reason- 
able surplus and utilize it for what 
might be looked upon as minor capi- 
tal expenditures in order to keep the 
capital debt at as low a figure as pos- 
sible. the other 
hand can reduce the water rates and 
thus avoid the creation of a surplus. 
In a few water has been 
given without any charge to the citi- 
three 


The commission on 


instances 


zens for a period of two or 
months in each year. 

If the relationship between a munici- 
pal council and a commission is to be 
kept along harmonious lines then some 
change is necessary in the Act in 
order to overcome the present unsatis- 
factory state of affairs. It is antici- 
pated that at the next session of the 
Ontario Legislature, the necessary 
amendments to the Act will be put 
through to remedy the situation. 

In conclusion it may be noted that 
some of the commissioners have long 
years of continuous service as members 
of their commission. There are twelve 


commissioners in Ontario who have 
had continuous service of from 25 to 
44 yr., or an average of 30 yr. service 


for each of the twelve commissioners. 


Ne: «. 


By L. A. Smith 
HERE are many factors which af- boards may be composed of three 


fect successful municipal water 
works operation. It is quite obvious 
that there should be continuity of serv- 
ice, not only in the case of the super- 
intendent or manager, but also among 
the employees, and that there should 
be no political interference in the op- 
eration of publicly owned utilities. It 
is important, also, that the use of the 
funds of the utility should be under 
the direct control of the utility man- 
agement. It is equally desirable that 
rates be fixed by a regulatory body so 
that high utility rates are not put into 
effect to absorb part of the tax load. 
Civil Service and the merit system of 
promotion are extremely desirable for 
successful management, and a pension 
system for water works employees 
helps to decrease turnover and to in- 
crease the effectiveness of employed 
personnel. All of these policies are 
legally available to water utilities in 
Wisconsin. 
Management 
The statutes of Wisconsin provide 
that in cities owning a public utility, 
the Common Council shall provide for 
a non-partisan management by creat- 
utility board. utility 


ing a These 
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Commission Controlled Waterworks Operation 
in Wisconsin 


five or seven commissioners. The 
further provides that in towns 
a public utility, similar water comm 
may be set up. These wa 
commissions, “shall take entire char 
and management of such_ utility, g 
point a manager and fix his compens 
tion and supervise the operation of 
utility under the general control a 
supervision of the Common Coune 


sions 


Prior to 1907, the law provided thg 0! 


the Board of Public Works might 
as a water commission, or that t 
utility might be administered throw 
the agency of the common coune 
Some utilities are still operated throug 
the board of public works or comma 
council committee under a grandfathe 


clause in the statutes which perms! 


them to operate as they had prior 
the passage of this law, if they prete 
Local and State Situation 

It is particularly appropriate that 
be asked to discuss the matter of wat 
utility commissions because the city 
Madison had the first Board of Wat 
Commissioners in Wisconsin. 1 
local plant was built in 1881 throug 
the agency of a committee of the cot 
mon council, which operated it | 
two years. In 1883, the Comm 
Council requested the legislature 


grant permission to place the manag 
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of the water utility under a 
of Water Commissioners. By 
ecial action of the legislature, this 
s added to the special charter of 

city of Madison. The original 

‘of Water Commissioners in 
fadison consisted of five members— 
ree citizen members elected by the 
mmon council, the mayor of the city, 


officio, and one alderman elected by 


e common council. The terms of 
tizen members are for three years 
md one is elected each year. This 


ends to provide a continuing policy 
ecause there is no Opportunity for one 
wncil to change the majority of the 
ward. This form of management has 
ntinued in Madison for nearly 60 
- and new members have only been 
dected to the Commission by the com- 
mon council to replace former mem- 
vers who have died or who have re- 
igned because of inability to serve. 
Qne member of our present Board has 
erved continuously since 1911 and 
terms of office of twenty years have not 
ben uncommon. In 27 cities in Wis- 
consin above 10,000 in population, 
eighteen are operated by a water com- 
mission, four by a city manager, two 
are privately owned, two are operated 
by the board of public works and one 
by acouncil committee. The law pro- 
vides that in the city manager form of 
government, the city manager shall as- 
sume the duties ordinarily assumed by 
the board of water commissioners. 


Public Service Commission 


| would like to call attention to 
several other statutory provisions af- 
iecting water utility operation in Wis- 
cmsin which affect management very 
lefinitely. Publicly-owned — utilities 
ome under the regulation of the Wis- 
Public Service Commission. 
hey are entitled to the same rate of 
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return as privately-owned utilities en- | 
joy. The Public Service Commission _ 
is made the judge of the adequacy of 
the service being rendered by all pub-— 
lic utilities and requires that all utili- 
ties, whether publicly or privately 
owned, shall keep a set of sous 
according to the Public Service Com- — 
mission classification of accounts and 
make an annual report upon the forms | 
prescribed. 

Since its establishment in 1907, the 
Public Service Commission of Wiscon-_ 
sin has insisted that each utility earn a_ 
sufficient revenue, not only to pay all - 
operating and maintenance expenses, 
but also to provide an adequate amount 
for depreciation and for the payment of — 
local taxes to the municipality. It has_ 
also insisted that each utility keep its— 
funds separate from those of the mu-_ 
nicipality. 

The Commission has always held 
that no free water be furnished to any | 
person or organization. In Madison, 
which is fairly typical in this respect, 


all of the churches, hospitals, schools, 


and public buildings, whether owned — 
by the federal government, state, 
county, or city are metered and the_ 
water paid for at the regular meter — 
rates. Even the public bubbling foun-— 
tains in Madison are individually 
metered. 


Water Funds 


The statutes also provide that the 
income of a public utility owned by a — 
municipality shall first be used to meet | 
operation, maintenance, depreciation, — 
interest, sinking fund requirements, | 
local or school tax equivalents, addi-— 
tions and improvements, and other — 
necessary disbursements. or indebted-— 
ness. Income in excess of these re-— 
quirements may be used to purchase — 
or hold interest bearing bonds, issued — 
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for the acquisition of the utility; or 
bonds issued by the United States or 
any municipal corporation of this state ; 
or insurance upon the life of an officer 
or manager of such utility; or may be 
paid into the general fund. 

Another important provision is that 
unpaid water bills are a lien on the 
real estate to which the water is fur- 
nished and “all sums that have accrued 
during the preceding year and are not 
paid by the first of November of any 
year are to be reported to the treasurer 
by the city clerk who shall insert the 
same in the tax roll as a delinquent 
tax against the property.” Water 
receipts in Madison amounted to about 
$400,000.00 last vear and only $448.87 
was placed on the tax roll, so that 
99.9( of all of the water bills were 
paid for in cash, and only approxi- 
mately .1 of 1 per cent were delinquent. 


Miscellaneous Statute Provisions 


In 1912 a statute was added provid- 
ing that water mains may be installed 
on a benefit basis. The particular law 
in Wisconsin provides that property 
owners may be half of the 
cost of a 6-in. main installed in front 
of their property and court decisions 
have, in general, limited these assess- 
ments to $1 per front ft. against each 
side, upon the assumption that the 
average 6-in. main costs approximately 
$2 per ft. The city of Madison adopted 
this provision in 1913 and since that 
date has installed nearly 100 mi. of 
mains at a total cost of over $1,000,- 
000.00. The benefit assessments have 
been approximately 30 per cent and 
the water department share of the cost 
about 70 per cent. The reason for the 
low benefit assessments is that the new 
mains installed averaged considerably 
larger than 6-in. in diameter and feeder 
mains, which were installed on streets 


assessed 
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having smaller service mains, ¢ 
be assessed because technically ny 
ditional benefits accrue to the Dr 
erty abutting such feeder mains, 
There are a few other provis 
which might be mentioned in_ passing 
The law provides that a municipa 
owned utility may serve persons 
places outside the corporate limits g 
may interconnect with another utili 
for the purpose of providing  betr 
utility service in any area. Anof 
provision is that the actual constny 
tion work of a public utility shall | 
under the immediate supervision of th 
Board of Public Works or COrTespon 
ing authority, although in the majorit 
of cases the water utility provides th 
engineering service. This is under 
theory that the Board of Water ( 
missioners is the operating unit. 


Control of Council 


There has been considerable discus 
sion as to the meaning of the statut 
which provides that the Board of Wate 


Commissioners shall supervise th 


operation of the utility under the gen, 


eral control and supervision of the 
Common Council. In some cities, the 
Board of Water Commissioners exer 
cises almost complete control, having 
its own employment program and tt 
own personnel regulations, as well a 
setting up and administering its ow 
budget in every detail. 1 think tha 
both the city as a whole and the water 
utility can benefit by joint action. For 
instance, in Madison the water depart 
ment accepts the vendors selected }y 
the city in the purchase of many sup 
plies used by the water department 1 
common with other city departments 
The purchase of gasoline and lubricat 
ing oil is a good example because bj 
uniting the purchasing power both the 
city and the water utility benefit } 
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Continuity of Office 
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reased volume of supplies pur- 
[ think that all city employees, 
ng utility employees, should 
1s a unit for the best interests of 
ity they serve and for this reason 
should be uniform personnel con- 
all municipal departments. | 
r specifically to the practice of hir- 
sunder civil service and to provi- 
r sick leave, vacations and other 
ff that sort. Co-operation in 
matters is extremely desirable 
use, in any except the larger cities, 
eparate civil service commission and 
sarate purchasing department for 
water utility are uneconomical. 
water department of the city of 
ison submits its annual budget to 
Common Council as a matter of 
rd, but the Council has never exer- 
| any supervision over it nor has 
er made any changes in it. 
have been trying to think of some 
ts which I can present to indicate 
you whether or not water utility 
eration under a board of water com- 
issioners, as provided in Wisconsin, 
successful. I sent out a question- 
ire to some 30 of the larger cities of 
»nation and received replies from 
early all of them. Without a single 
weption, those cities operating water 


ptilities under a board of water com- 
ussioners felt that this was the best 
ype of management, and in the ma- 


where other agencies 
the utility the man- 
that they thought a 
would 


inity of cases, 
ere operating 


commissioners 


The matter of continuity of office of 


l¢ superintendent or manager is im- 
ortant and 
ist six changes which have occurred 


| have checked over the 
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in the 30 largest cities. Incidentally, 
I have had to go back over ten years 
to get six changes in superintendents 
in this group. In four cases, the pres- 
ent superintendents succeeded men 
who had died in actual service. In one 
case, the present superintendent suc- 
ceeded a man who had to resign because 
of ill health and the sixth case con- 
cerns Mr. H. H. Brown who 
elected superintendent of the water de- 
partment in Milwaukee to succeed Mr. 
Henry Bohman who has retired on a 
pension after serving the city of Mil- 
waukee for nearly 50 yr. From these 
facts, it is apparent that new superin- 
tendents have, in general, been ap- 
pointed only because of the inability 
of their predecessors to continue in 


Was 


service. 
Physical and Financial Data 

There is no adequate measure which 
can be used as a criterion to determine 
whether or not a water utility is suc- 
From the questionnaires re- 
ceived, I have analyzed the twelve 
largest cities in Wisconsin and have 
some interesting statistics with refer- 
ence to their water utilities. The total 
population served by the utilities in 
these cities is in excess of 1,000,000, or 
approximately one-third of the popu- 
lation of Wisconsin. There are over 
200,000 customers, which indicates that 
there is one customer for every five 
persons in the area served. The prop- 
erty and plant value is in excess of 
$50,000,000.00, or about $50 per cap- 
ita. All of these utilities pay taxes 
to the city at the local tax rate, the 
amount involved last year being $1,- 
125,000.00, or about $1.15 per capita. 
The net profit, after operating ex- 
penses, maintenance, taxes and de- 
preciation are deducted is $1,450,- 
000.00, or $1.45 per capita. The aver- 
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age rate of return is approximately 5 
- per cent on the money invested by the 
utility itself, as differentiated from the 
amount paid by consumers in the way 
of main assessments, cost of water con- 
~ nections and meters, and also any con- 


tribution of the federal government 

through WPA or PWA, 

| _ One of the best measures of the et- 

ficiency of a water utility is the per- 
centage of water-accounted-for. In 


the cities answering the questionnaire, 
_ taken as an entire group, 82.9 per cent 
of all water leaving the pumping sta- 
tions passes through permanently set 
meters. About halt of the balance 1s 
used directly through hydrants in 
flushing streets, sewers, in public con- 
struction and fire department uses. 
The other half is unaccounted for, 
which means that in general the wn- 
accounted-for-water is less than 10 
per cent, which is an excellent record. 


Selective Service 

A few weeks ago, | made a survey 
to ascertain the effect of selective serv- 
ice on water works personnel in Wis- 
consin. In the 25 largest cities se- 
lected, involving a total population of 
1,250,000, there were, on January 1, 
1941, 910 water utility employees; Le., 
approximately one for every 1400 in 
population. By May 7, this year, this 
had been reduced to 876, a reduction 
of about 4+ per cent. This reduction 
took place in the face of large in- 
creases in the water being furnished in 
many of the cities. In Madison, for 
instance, the increase is over 20 per 
cent. Fifty-six water works employees 
were drafted, 20 have enlisted and five 
are serving in an engineering capacity 
with the Army. Only 20 deferments 
have been applied for, with favorable 
action by local draft boards in most 
cases. It is expected that an addi- 
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tional 45 will be drafted or enlig 
for the end of the year. 

In the questionnaire which 
out, I asked what expedients 
being taken to compensate for thy 
of these employees and | find t 
general, this problem has be 
tacked from four angles: (1) I; 
cases, former employees why 
reached the retirement age were a 
working, some on a_ part-time 
(2) some of the positions were { 
by new employees over the draft 
(3) almost invariably I find 
women are being engaged to do 
formerly done by men. (In fact 
George Corine, Manager of the 
utility at Superior, is using wom 
meter readers on a trial basis.) (4 
other wartime expedient adopt 
many utilities to conserve man | 
and avoid repeat calls in reading met 
is the practice of leaving postal 
addressed to the utility, with cons 
ers who were not at home, asking t 
cooperation in reading their 
meters. These cards bear a facsi 
of the consumer's meter dial and he 
requested to draw lines to indicate 
location of the hands as they appear 
the dial and drop the card in the ma 
This scheme is in effect in Madis 
and we found that in a test samy 
88 per cent of the consumers 
sponded. Of the returns received, | 
93 per cent sent in correct reading 
and only 7 per cent sent in readin 
which were obviously inaccurate, 
many cases due to reading gas or éh 
tric meters. I am certain that t 
scheme is going to work out satis! 
torily and I recommend it for trial 


Conclusions 

1 am a whole-hearted advocate 

board of water commissioners, as 

up by the statutes in Wisconsin: 
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that there are, in every com- 
civic-minded individuals who 
ce a keen interest in the water 
and give considerable time and 
to its affairs. If a department 
nistered by a committee of the 
n council, the management of 


epartment is likely to suffer be- 


t is only one of the items for 
the members of the committee is 
sible, (2) the type of commis- 
hich has developed in Wisconsin, 


r this statute, has, with almost no 
options, provided a uniform and 
yous Management policy 


which 


does not change with political adminis- 
trations, (3) such a commission can be 
of tremendous value if some of the cit- 
izen members have a technical back- 
ground, enabling them to be of real 
value in operating procedure, (4) and 
most important of all, a commission of 
this kind can and will interest itself 
in long-range programs of develop- 
ment, whereas in some other types of 
management, additions and improve- 
ments to the plant are made only when 
the supply is so adversely affected as 
to make such additions absolutely 


necessary. 


=? 


> 
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Metals (British). 


Water for War. V.C. Jones. The Driller 
17: 9: 6 (Sept. ’43). Well water moving into 
realm of scarce materials. WPB limitation 
order in prepn. decreeing no well constr. until 
Office of War Utilities studies effect on other 
wells and passes on exact location. At pres- 
ent, only N.M. and Ariz. having surface-water 
troubles but ground-water supply shortage 
gen. Estd. war production water use 30°; 
above normal. As part of govt. program to 
conserve nation’s water supply, surveying 
water utilities to det. deficiencies in systems 
which would result from extended drought 
conditions and to est. materials required to 
maint. service. While present supplies ample, 
prolonged drought would slow war effort more 
than anything else, because 1 ton ingot steel 
requires 75 to 80 tons of water; steel before 
fabrication, 175 tons; 1 gal. gasoline, 70 to 
100 gal.; 1 gal. alc., 236 gal.; testing 1 airplane, 
125,000-150,000 gal.; and at new synthetic 
rubber plant, 120,000 gpm. Since Pearl Har- 
bor, water demands exceeded all predictions 
and placed phenomenal strain on many of 
13,500 water utilities serving 85 million people. 
\bout 9000 munic. owned. More than 500 
bear major portion of war burden. Recent 
compilation of deficiencies in supply, pumping, 
treatment, distr. and storage facilities showed 
serious status in one or more categories in 272 
cities and potential deficiencies in 119. Ap- 
prox. } in supply, with distr. and treatment 
next in order. Newport News, San Diego, 
Detroit, Cleveland and Buffalo received hard 
impacts of war in order of severity. N.J. 
avoided shortage by inter-connecting major 
reservoirs. Louisville, Ky., and Joilet, IIl., 


ss Abstracts of Water Works Literature _ 


Key: In the reference to the publication in which the abstracted article appears, 34: 
(Mar. 42) indicates volume 34, page 412, issue dated March 1942. If the publication js papd 
_ by the issue, 34: 3: 56 (Mar. ’42) indicates volume 34, number 3, page 56, issue dated Mar 
; 1942. Initials following an abstract indicate reproduction, by permission, from periodical, 

follows: B.H.—Bulletin of Hygiene (British); C.A.—Chemical Abstracts; P.H.E.A—Pyii 

Health Engineering Abstracts; W.P.R.—Water Pollution Research (British); I..\M.—Instituy 
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suffered depletion by nearby indus, y 
Coastal regions troubled with salt water 
placing fresh on drawdown as in Mo 
Galveston, Corpus Christi, Texas Cit 

Baton Rouge. Mill Creek Valley near 

cinnati having same trouble. Well-wate, 
ficiencies from war production affect § 
lantic, E. Northcentral, and Pacific ( 
regions. Distr. deticiencies particularly 
in Pacific coast, S. Atlantic, New England 
Southcentral and E. Northcentral ar 
WPB urges water utilities to defer major 
tensions and betterments but not to & 
maint. Wholehearted co-op. in nation- 
conservation program, much like Philadel; 
staged last yr. (see Jour. A.W.W.A., 35: 
('43)), would save 25°; of entire supply 
out hardship to anyone. In view of 

production approach to top war demar 


situation serious and no room for 
placency.—Ralph E. Noble. 
World Sanitation. \NoN. Calif. Hea 


1: 30: 29 (Sept. 15, ’43). Shortly after Wor 
War, George C. Whipple discussed world-w 
sanitation with remarkable insight. Ing 
of wars, commercial polit 
boundaries, race and language differences 
ligious and social customs, desire to cong 
disease bound to draw human race togeth 
Latter learning that communicable diseas 
largely elimd. by co-op., gives basis for hope 
view of world-wide sanitation. Enlag 
upon following factors contributing t 
settled conditions: (1) nature of indus 
velopments; (2) congestion of cities; and 
increased rapidity of transmis 


struggles, 


disease 
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rollary, world sanitation needs 3-channel 

tion to safeguard (1) and (2) and prevent 

wbove. Plead for promotion of indus. 

ration in particular, better disposal of 

an excreta, water purif., better recording 

vital statistics universally, uniform plan for 

surveys and gen. pub. health promotion. 

ommended establishing one place in world 

ere all important and reliable statistics 

and internatl. vital statistics popular- 

; San. surveys have 3 functions: (1) learn 
rs, 34:48 ollect information; (2) teach and inform 
10 is pag vople of own san. condition, spreading idea 
ated Mar “et health possible and, to strong nation, 
riodical, 4 ential: and (3) utilize collected facts as basis 
A action, means to discover san. short- 
“Institute mings and guide in appropriating for pub. 

ealth projects.—Ralph E. Noble. 

Postwar Prospects in the Water and Sew- 
dus. wel age Treatment Fields. BERRY. Eng. 
t water af Cont. Rec. 56: 29: 46 (July 21, '43). Discus- 
in Mobil sion of importance of planning for postwar 
- City af ponstruction and review of prospects in Ont. 

near Cf Dept. of Health ests. that expenditures for new 
l-water projects alone should approach $40,000,000, 
ect S$. 30-65% being for direct labor. Radical de- 
ihe ( partures from existing methods less likely than 
ularly bf steady progress in refinement of present pro- 
igland, \f cedures. Not sufficient that water supplied 
ral are be merely safe for domestic use—must be of 
major ef good quality in all respects. Considerable no. 
to def of water supplies in Ont. require filtration. 
ition-wi Taste control and softening also fertile fields. 
iladelphf Greater restrictions on stream poln. should 
, 35:19 Jead to expansion of sewage treatment facili- 
ply wit tie. —R. E. Thompson. 
ol 
demang Health of the United States at War. ANON. 
lor com Pub. Health Rpts. 58: 1281 (Aug. 20, °43). 
Morbidity and mortality reports indicate U.S. 
health not yet significantly affected by condi- 
. Healf tions incident to present war participation. 
‘er Worf Among other reports of disease, increased inci- 
orld-wif dence of dysenteries noted during first half of 
Insp ‘43. About 60°; more cases shown to end of 
politi’ July than for same period last yr. Increase 
nces,"f probably due largely to inadequate san. pre- 
cong cautions in food establishments and careless- 
rogethef ness among food handlers. Prelim. figures 
diseae§ indicate new low in '43 for typhoid morbidity 
rt and mortality.—Ralph E. Noble. 
te Water Conservation. Methods of Double 
dus. “f Use Employed by the Army. ANon. Sci. 
and \m. 169: 108 (Sept. '43). To curb wastage 
and provide most effective water use where 
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supplies limited, Army engrs. studied several 
schemes. One resulted in design of communal 
lavatory for theater-of-operations canton- 
ments in which waste water from wash trough 
and showers collected in tank and re-used for 
latrine flushing. All waste water drained to 
1000-gal. concrete tank under lavatory floor. 
When full, automatic siphon discharges water 
through adjoining concrete pit latrine, outlet 
of which connected with camp sewer system. 
Dual water use for washing and flushing will 
save at least 10 gpd. per man, substantial amt. 
in large camp. Laundry waste-water recla- 
mation also studied and estd. possible to save 
10 gpd. per man. ‘Treatment process involves 
segregating laundry waste from other waste, 
addn. of lime ppt., air flocculation and sedi- 


mentation.— Ralph E. Noble. 


Uncle Sam: Water Boy for War-Boom 
Towns. KENNETH MARKWELL. Va. Munic. 
Rev. 20: 135 (July '43). Uncle Sam carries 
water to war-boom towns throughout nation, 
making it possible for workers to remain at 
jobs in shipyards, munition plants, aircraft 
factories and other vitally important indus- 
tries. Hampton Rds., Va., area one of 
most congested war-activity centers. "41—"42_ 
droughts dried up streams and lakes in Tide-— 
water, Va., reducing water supply in above — 
area to dangerous low point, even for normal — 
pop. Following co-op. efforts of Norfolk, — 
Portsmouth and Newport News city officials” 
and $12,000,000 water works improve- 
ment program nearing completion. Most 
important projects as to increased water sup-_ 
ply and money: 31-mi. reinforced concrete — 
pipeline from Chickahominy R. to Harwood's— 
Mill and Lee Hall reservoirs supplying New- 
port News; 21-mi. similar conduit from Notto-- 
way R. to headwaters of Lakes Prince and — 
Cahoon, chief sources for Norfolk and Ports- 
mouth; and second supply line from Lake 
Prince to Norfolk and concrete-earthfill dam — 
to impound addnl. water at Lake Burnt Mills— 

subsidiary reservoir for pumping water to — 
Lake Prince. Chickahominy R. supply line— 
taps river near Walkers. Intake pumping — 
station capac. 22,000,000 mgd. Shortly below | 
station 1500’ low-head pile-concrete dam 
ing built across river to prevent tidal salt-— 
water from entering line. El. 4’ above mean — 
sea-level. Fish ladder and 60’ lock included. 
Completed, 1700 mil.gal. salt-free water, will — 
assure yr.-round water supply for towns and — 
military bases on Lower Peninsula. Other — 
lesser projects, improvements in Newport 


4 
i 
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News water system, Norfolk and Nottoway 
pumping and Suffolk-Portsmouth 
pipeline described.—Ralph E. Noble. 


stations 


Is Water Vital? Anon. The Driller 17: 
9: 10 (Sept. '43). Office of War Utilities sur- 
vey earlier in yr. disclosed water requirement 
of war plant communities along northern rim 
of Detroit would be critical in terms of avail- 
able facilities. Difficulty, lack of pressure. 
OWU detd. it impractical to lay sufficiently 
large mains. Nearby Highland Pk. had 40- 
mil.gal. standby reservoir. Large mains of 
Detroit system close by. Highland Pk. 
agreed to rent reservoir to govt. Detroit 
agreed to supply Highland Pk. with necessary 
standby service. Philadelphia, agreed to 
lend 4 new 40-mil.gal. pumps being completed 
for own system. FWA agreed to finance and 
construct project. Equip. and service sup- 
pliers co-operated fully. WMC, U.S. Em- 
ployment Service and labor unions supplied 
labor which resulted in 6-mo. job completed 
in 8 wk.-—Ralph E. Noble. 


Chicago’s Water Endangered by Sewage in 
Lake Michigan. ANON. Eng. News-Rec. 
131: 169 (July 22, '43). Report of Oscar E. 
Hewitt, City Comr. of Pub. Works, states that 
poln. of South Side water supply, serving more 
than million people, rising steadily. During 
first 7 days of July, 11 of 15 tests showed coli- 
form content considerably over danger point. 
Judged by U.S. Public Health Service stds., 
water supply so pold. that chlorination cannot 
completely control it. Repeated attempts to 
obtain permission to increase diversion from 
L. Michigan into San. Dist. Canal, Calumet 
R. and Sag Canal from 1500-cfs., limit set by 
U.S. Supreme Ct., to 5000 cfs., unsuccessful. 
Lake level now 0.79’ higher than yr. ago and 
increased diversion would lower level only 1” 
first yr. and total drop, if such increased di- 
version continued, would be only 2”, according 
to Horace P. Ramey, Asst. Chief Engr., 
Chicago San. Dist.—R. E. Thompson. 


No Emergency Action Required to Meet 
Chicago Water Needs. ANON. Eng. News- 
Rec. 131: 309 (Aug. 26, 43). Report to 
President by Donald M. Nelson and Leland 
Olds states that exercise of emergency war- 
time powers to permit increased diversion 
through Calumet-Sag Channel neither neces- 


sary nor desirable. Report points out that 


priorities already granted for constr. of addnl. 
meantime 


water facilities, that in there is 
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reason for confidence 


that PresenBron 
chlorination facilities will be adequate, rape 
any addnl. diversions found necessary wil] 
for short periods only and can be compentate, cet 
for later to keep within annual limitation an aa 
that, if latter impossible, appeal can be maderiti 
to Supreme Court, which retains Jurisdiction 
to modify decree governing diversion, Neces. Sa 
sary tunnels and coagulation and sedimenta.C. 
tion structures of new South Side purif, plan: Larg 
could be completed in time for service nexycyste 
summer, which will, it is believed, adequately.upp 
safeguard public health in Chicago for dura.:ons 
tion. Also pointed out that poln. limit sugtredu 
gested in U.S. Public Health Service manual part 
for production of safe water by chlorinationgoo¢ 
refers only to simple chlorination, whereas in port 
Chicago’s South District double and super. tel 
chlorination employed, under which condjsjniti 
tions bacterial content of water supply does —C 
not seem to justify apprehension.  Polp, 
far this yr. less serious than for no. of yr—R. W 
E, Thompson. Sup 
Br. 
Delaware Aqueduct Now Serves New York wit! 
City. Anon. Eng. News-Rec. 180: 465 of s 
(Apr. 8, '43). As emergency measure to safe. flow 
guard New York’s water supply from bombing tive 
attacks and sabotage, 42 mi. (2 sections) 0° com 
85-mi. Delaware aqueduct, longest bomb- Ow: 
proof tunnel in world, placed in limited opera- don 
tion 2 yr. ahead of schedule and bringing water jnst 
into city from upstate watersheds heretofore ere: 
tapped by vulnerable Croton and Catskill and 
aqueducts. $290,000,000 aqueduct, 18° in sta 
diam., drilled through solid rock and lined 
with concrete. It links Croton and Catskil! 
watersheds and will eventually tap East tres 
Branch of Delaware R., connecting with city Wt 
tunnel placed in service in ‘36. In places) No 
aqueduct, which will end for several genera-| wor 


tions recurrent water famines that have} sew 
plagued city, more than 1000’ underground} tio 
Rk. E. Thompson. loc 

In 


How Critical War Materials Were Savei} mo 
at Atlanta. Paut Weir. W.W. & Sew. col 
6: 189 (June '43). Water Dept. of Atlanta} off 
Ga., operates 2 filtration plants: 21-mgé} dre 
gravity plant 20 yr. old and 18-mgd. stee} In 
tank pressure plant 50 yr. old. Renovation} ma 
of plants involved waterproofing all concret} be 
surfaces and rustproofing laterals, manifold} Ra 
gate valves and tanks. Waterproofing an 
rustproofing accomplished with applicatio> 
of ‘No-Ox-Id.”’ Waterproofing metal sur} Ja! 
faces either flame-primed or sand _blastec} W. 


( 
per 
: 
i 
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lat Presenpronze surfaces on valves protected from 
quate, thaxind blast by painting with “No-Ox-Id. 
Sary will by provements resulted in ability of city to 
OMPensate, geet increased water demands with no in- 
litation any -rease in capital investment or acquisition of 
AN be madyritical materials. F. J. Mater. 
JUrisdictio, 
MN. Neces. Save Critical Materials by Softening Water. 
sedimenta.¢. R. Know.es. Ry. Age 114: 820 ('43). 
purif, Plan Large amt. of critical materials saved through 
eTVICe nex: <ystematic improvement of locomotive water 
adequately supplies. Saving in fuel estd. at 8 million 
for dura.jonsannually. Boiler defects caused by water 
limit sugseduced 64 to 87°. Wayside plants using 
1c€ Manualpartial treatment installed at low cost with 
hlorination good results. Proper blowdown control im- 
Whereas inportant. Estd. that 9 Ib. of firebox and tube 
ind super-<teel saved each yr. for each lb. required for 
ich condi. initial installation of water treating plants. 
ipply does —C.A. 
Poln, s 
of yr-—R Wartime Improvement to a Rural Water 
Supply Scheme. ANoN. Wtr. & Wtr. Eng. 
Br.) 46: 111 (Mar. °43). Dist., in common 
New York with most rural areas, supplied by long lengths 
130: 465 of small-diam. pipe which carry relatively low 
re tosafe- fow, As ‘‘sluggish’’ c-i. pipe encrusts rela- 
i bombing tively quickly, intention was to use asbestos- 
Ctions) sement or pipe with non-corrodible lining. 
st bomb. Owing to war, main-laying program aban- 
ted Opera- doned. As result of flow test decided to 
ing Water install pressure-control valve on 6” main, to 
leretofore erect 12,000 gal.(Imp.) steel tank on 40’ tower, 
| Catskil) and to construct small emergency booster 
18’ in station —H. E. Babbitt. 
ind lined 
| Catskil! Water and Sewage Works Plants Are Ex- 
ap Eas tremely Valuable. ANon. Official Bul. N.D. 
with city Wer. & Sew. Wks. Conf. 10: 12: 3 (June '43). 
n places; Nothing as valuable in water and sewage 


| gener) works records as accurate maps of water and 
at have} sewer systems on which indicated all informa- 
round.—| tion as to sizes, grades, depth of bury, valve 
location, service connections, curb cocks, etc. 
In emergency, such information worth much 
e Savei} money particularly in case of main break on 
Sew. 9} cold day. If unable to find valve to shut 
Atlanta} off water until elevated storage completely 
21-mgi} drained and fire breaks out danger apparent. 
rd. ste} In many cases much of this information 
ovation} matter of water supt.’s memory only. Should 
roncrett} be brought up to date in permanent form. 
Ralph E. Noble. 
ing an 
lication} Army Camp Water Supply Systems. 
tal sur} Civ. Eng. 13: 219 (May ’43). 
blast’ | Water requirements of theater of operations 
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somewhat lower than those for mobilization 
tvpe—about 70 gpd. per cap. Latest de- 
velopment in cantonments “held camp,” de- 
signed for 50 gpd. per cap. Trend in airport 
design follows same pattern as cantonments. 
Consumption depends on facilities available 
and type of occupying troops. When housed 
in modern bldgs. with adequate facilities, con- 
sumption rises to 100 or 150 gpd. At one 
theater-of-operations camp, water and sewer 
systems governed site plan to unusual deg. 
Field-camp constr. introduced only recently. 
Dispersed-type air bases particularly interest- 
ing in that considerable ingenuity required for 
economic solution of problem of furnishing 
small quant. of water over extremely large 
Extremely high stds. of constr. of early 


H. E. Babbitt. 


area. 
cantonments not justified. 


Wtr. 
Among 


Pure Water for the Forces. ANON. 
& Wtr. Eng. (Br.) 46: 192 (May '43). 
means for provision of water for army in field, 
mobile truck-trailer units of particular inter- 
est. Paterson pumping and purifying unit of 
3000 gal. (Imp.) per hr. capac., comprising 
twin Stellar filters and chloramine injection 
plant, with gasoline engine and mono pump, 
all mounted on std. 15-cwt. trailer unit. 
Unit in extensive use in Tunisia and Middle 
East as well as for static installations at home 
and overseas. In addn. Stellar system ap- 
plied extensively in form of smaller units of 
200 gal. (Imp.) per hr. capac. for mounting 
on std. water trucks and also on tripods with 
hand pumps enabling pure water supply to be 
obtained for party of men from any water- 
matter how polluted.—/H/. EF. 


= 
Portable Pipeline Hits Axis. 


Pet. News 35: 31: 6 (Aug. 4, °43). New 

“front-line” pipeline for oil, gasoline or water 
consists of 4” flexible light steel 20’ pipe sec- 
tions, weighing 5 Ib. per ft., easily lifted and_ 
carried by 1 man. Spiral welded with ends_ 
grooved for “Victaulic’’ couplings. Extreme 

flexibility permits hauling line by truck or 

trailer carrying pipe, couplings and pumps. 

Not needing trench, pipeline following terrain — 
may be wrapped around trees, bent over hills 
or curved across streams without impairing — 
automatic functioning. Easily handled by 
field crews. Pumping stations established at — 
10-mi. intervals. If one put out of operation, — 


course, no 
Babbitt. 


Third of stations or any adjacent 2 may be © 
out of commission 7 


line capac. reduced only 30°, during interval. 


and line still function, 


a 
J 
* 
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Designed to operate between —40° and 130°. 
Total wt. of system per mi., including pump- 
ing stations, only 13 tons. Cost of material 
excluding transportation and labor, about 
$3000 per mi.—Ralph E. Noble. 


Fresh Water From Sea wraiae. ANON. 
Lancet (Br.) 244: 667 (May 22, '43). Minis- 
try of War Transport epson 3 types of 
stills for distg. fresh water from sea water. 
Commercially produces } gal. per hr. 
Uses either solid fuel or paraffin, but designed 
to work with compressed coal briquettes sup- 
plemented by waste material or wood re- 
covered from sea. Other 2 types under de- 
velopment are paraffin consumers with higher 
output in relation to fuel consumption. 
Ralph E. Noble. 


one 


How to Drink Sea Water. Safety- 
Stills. ANON. Fortune 28: 2: 68 (Aug. ’43). 
Herron’s safety-still called cae bank of the 
seas,” ranks high in eff., size and purity of dis- 
tillate. Produces hot or cold water; equipped 
with grill for broiling fish and pressure cooker 
for prepg. dehydrated Operates in 
usual fashion with hose immersed in ocean 


foods. 


Notes on the Control of Chlorination.  \. 
R. Vatt. Surveyor (Br.) 102: 225 (May 28, 
43). River water normally of poor qual. and 
requires considerable treatment before it can 
be rendered potable. In its passage through 
soil and strata beneath, water receives natural 
purif., but depth not, per se, guarantee of 
purity. Under war conditions, some addnl. 
potential dangers: (1) military camps; (2) 
temporary bivouacs of troops on gathering 
grounds; (3) overloaded cesspools and small 
sewage disposal works; (4) sewers, in permea- 
ble strata, fractured by bombs; and (5) earth 
shock, from explosions, opening fissures. 4 
systems of chlorination in general use today: 
(1) simple chlorination; (2) super-chlorination 
and de-chlorination; (3) chloramine 
and (4) post-ammoniation. With chlorine in 
doses up to 1 ppm., contact period of not less 
than 20 min. necessary for destruction of all 
bacteria. Most common method for making 
residual chlorine tests is ortho-tolidine com- 
parator. For simple chlorination, aim should 


be residual of 0.2 ppm. Afte 'r super-c hlorina- 


process ; 
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as condenser. Remarkab le feature is fuel, was 42.—H. E. Babbitt. 
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gelled non-melting nonexplosive gasolin, 
pound burning without liquet ying tO produ 
fire hazard. Generates 10,000 Phas 
more than comparable amt. of alc. and aby 
as much as kerosene. Made in 3 sizes: 174 
for lifeboats and large rubber raits. Equipp 
with 19%-Ib. fuel cans, will produce 142 jh 
water. 8 Ib. for 4- to 12-man rubber ry 
produces 3 qt. per hr. 4 Ib. for 1- to 3m 
rafts distills pt. of water with 0.1 Ib. fye} 
Ralph E. Noble. 


S per 


responsibility of Water Engineers 
MIDDLETON ] Wtr. & Wer, Eng 
(Br.) (Mar. '43). Author drew atte; 
tion to risks of contamn. from air raid damag: 
and poln. of catchment areas by evacuees ap 
troops in training. Repair of air raid damag 
entailed heavy work on limited staff. Shor 
age and control of lead pipe difficult feature 
water distr. Frequent inspection of res 
dential area with high pressure proved unab 
to reduce waste below 17‘ Quants. use 
throughout British Isles, for 57 mainly indus 
trial towns over 50,000 pop., in England wa 
33 gpd.(Imp.) per cap., while for some Scor 
ish towns of similar type was 52, and in Belfas 


tion, with doses of order of 5 ppm., conta 
period of not less than 10 min. should be give) 
before de-chlorination. With chloramine 
cessary to give contact period of 2 hr. befor 
residual test applied. Addn. of ammoni 
after chlorination to convert residual chlorin 
into chloramine to prevent taste and to carn 
residual through supply svstem.—H. 
Babbitt. 


Why Chlorinate Water 
F. C. BEELMAN. Kan. Govt. Jour. 29: 
(Mar. '43). Chlorination, long 
sential for surface supplies, not received atter 
tion merited by many well-water supplies 
When adopted, however, water supt. shoul 
not relax vigilance in protecting supply sour 
and distr. svstem. He should consider it & 
sirable as addnl. safety barrier, not as subst 
tute for any or all protective measure 
Properly controlled, chlorination will 
cause tastes or odors. No med. evidence tha 
disinfecting conens. of Cl for water will han 
consumer. Much evidence, howe ‘ver, to shor 
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nsumer protected from water-borne disease. 
ytbreak of latter in city may assume ca- 
astrophic proportions comparable to flood, 
wricane or aerial bombing. Chlorination 
sts insignificant as compared with benefits. 
New and repair work in water collection or 
system should be disinfected carefully 
Ralph E. Noble. 


fore placing in service. 


Emergency Chlorination. CHARLES M. 
pavipsoN. Bul. Ky. Dept. Health 16: 106 
\ug. 43). Variation in Cl content of differ- 


eat compds. requires much calcn. to det. dos- 
ye with given type. First to remember, 1 
gal. of water weighs 8.341b. 1 ppm. Cl means 
unit in 1 million units of water. In Ib., 
cherefore, 8.34 Ib. of Cl in 8,340,000 Ib. of 
water (1 mil.gal.) gives 1 ppm. Cl. Percent- 
ae and ppm. not same; 1% soln. is 10,000 
opm. Layman seldom deals with pure Cl or 
large water supplies, but generally called upon 
to use Ca or Na hypochlorites in cisterns, 
reservoirs or small pumping equip. Hypo- 
hlorites in powd. or liq. form and sold as 
chloride of lime, HTH, Perchloron, CCH, 
Chlorox, Purex, Zonite, BK, etc. In using 
these, 1 gal. of 1°% soln. will give 1 ppm. in 
10,000 gal. This conen. higher than used for 
filtered water. Any org. matter present repre- 


CONtac 
be giveq 
amine n 
hr. befor 
ammoni 
chlorin4 
| to carr 


Supplies 
29: 3: 
dered 
ed atter 
supplies 
shoul 
ly soure’ 
ler it 
s subst 
1easure 
will 
nce tha! 
ill harn 


to show 


sents definite Cldemand. As Cl reacts readily 
with org. matter, residual Cl necessary to 
disinfect bacteria. Difference between amt. 
applied and residual by ortho-tolidine test is 
Cl demand, varying widely with different 


When using above compds., always 


waters. 
reler to label. Usually, latter will show % 
available Cl ranging from 1 to 70. To prep. 
desired soln. with 70°, compd., necessary to 
use 1.4 times amt. required if pure Cl used; 
with 50° compd., twice as much needed. Ex- 
ample. Toapply 1 ppm. soln., use 8.34 X 1.4 
or 11.7 Ib. of 70° compd. to 1 mil.gal. In 
case of 50° compd., use 8.34 X 2, or 16.7 Ib. 
Various household bleaches (Clorox, Purex, 
Chlorite, etc.) about 5%; products for janitor 
use, about Higher percentages in 
powder form, stable Ca hypochlorites, such as 


HTH and Perchloron.—Ralph E. Noble. 


Disinfectants for the Armed Forces. G. F. 
ReppisH. Soap & San. Chems. 19: 8: 101 
(Aug. Aside from actual fighting equip. 
and food, germicides important item used. 
Cl and its compds. proved specially satisfac- 
tory for decontamg. drinking water. Na hy- 


pochlorite, chloramine-T and -B, halazone and 
To give complete satisfaction 


others used. 
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Cl compd. must be designed to kill excessive 
nos. of disease germs in highly acid or alk. 
water from 36° to 120°F. within 10 min. 
Water thus treated must be clear, palatable 
and without unpleasant odor. Compd. should 
be non-toxic, available in large quants., stable 
under all storage conditions without special 
precautions and containers at high or low 
temps. and humidites for yr. or more. Tablet 
form more convenient and practical than pow- 
der or liq., requires less space and handling. 
Simple, quick and accurate dosage possible by 
adding 1 or 2 tablets to canteen in field.— 
Ralph E. Noble. 


An Emergency Method for the Sterilization 
of Water. ARNOLD RENSHAW. Lancet (Br.) 
245: 237 (Aug. 21, °43). Iodine effective 
agent for sterilizing water against typhoid, 
paratyphoid, cholera and bacillary dysentery 
within 10 min. Expts. described. Should 
prove useful as emergency method by civilian 
pop. or isolated troops. [Method appears 
dependent upon filtering treated water through 
charcoal to remove excess iodine. Without 
such removal, dosage recommended suggests 
from iodine ].—Ralph FE. 


possible danger 


Noble. 


The Stability of Sodium Hypochlorite Solu- 
tions Used in the Chlorination of Water. 
Paut Monatsbulletin (Swiss) 23: 
3: 52 (Mar. °43). NaOCl solns. can be used 
to advantage in chlorination of medium and 
smaller supplies. Prepd. by passing Cl gas 
into dilute NaOH soln., resulting compd. 
possesses a_ high value, prac- 
tically odorless and safe to use. Not gener- 
ally used, however, because of lack (until 
lately) of proper app. for application and un- 
stable character of soln. itself. Results of 
various tests on keeping qual. given, made on 
NaOCl solns. contg. various percentages of 
active Cl; all contained excess of 10 g./l. un- 
combined NaOH. Solns. stored in green 
flasks and kept in dark. 4% available Cl 
soln. contg. 44 g./l. Cl, when stored at 9°C., 
lost no Cl in 3 mo., and but 1 g./l. in 6 mo.; 
at 19°C. loss in 1 mo., 1 g./l., 2 mo., 0 and 1 
g./l. each mo. (up to 6) thereafter; at 29°C. 
loss first mo., 3.5 g./l. and 3.5 more second 
mo.; 4 g./l. lost in 1 mo. at 39°C. and 33 at 
65°C. Loss in stronger solns. considerably 
higher—at 9°C. loss in 13°] soln. in 1 mo. 
storage amtd. to 8 g./l. Cl and avgd. close to 
7 per mo. thereafter; at 19°C. avg. monthly 
loss 15 g./l. and at 29°C. avgd. 45 per mo. 


disinfection 


: 
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Similar figures for a 16% available Cl soln. 
11 g./l. per mo. at 9°C., 24 per mo. at 19°C. 
and 70 per mo. at 29°C. At low temps. how- 
ever, even concd. solns. quite stable; e.g., 16 
soln., kept at 0°C. found to have lost but 5 g./I. 
Clin 1 mo. Exposure to light found to have 
considerable influence on keeping qual., 4°; 
soln. in white flask stored near window in sun- 
light lost 8.3 g./l. (approx. 20°%) in 1 mo., 
while same soln. stored in green bottles in 
dark lost only 1%. Paint also proved good 
protection. Loss in painted container stored 
in sunlight, 1.1 g./l. Cl in 1 mo. (2.5%). In 
another test, a soln. contg. 5.6°% available Cl 
stored in green bottles in unheated room in 
dark for period of 9 yr., loss of Cl, in g./l., for 
each of years of storage as follows (original 
soln. contained 61 g./l. Cl: 8, 5, 5, 3, 3, 3, 2, 
2 and 1. Author concludes more coned. 
NaOCl solns. must be kept in cool places and 
used soon after prepn.; dil. (2%, 4° and 6°) 
solns. lend themselves to water treatment in 
that they keep well and are easy to handle. 
Such solns. should be kept as dark as possible 
and away from exposure to direct sunlight. 
12°, and more concd. solns. do not freeze at 
as low temps. as — 18°C.; 4°% soln. formed ice 
crystals at —5°C. but did not entirely freeze 
until —12°C.—Martin E. Flentje. 


Some Factors Affecting the Germicidal Effi- 
ciency of Chloramines. GEORGE R. WEBER. 
Iowa State Coll. J. Sci. 17: 155 (42). Spores 
of Bacillus metiens used for tests made. _ Kill- 
ing time exposure in min. required to kill 99 
of spores. When concn. of available Cl 22-24 
ppm. as hypochlorite, killing times: 2.1-3 
min. at pH 5-7; 7.6 min. at pH 8; 58 min. at 
pH 9; and 570 min. at pH 10. When 0.5 or 
2 ppm. NH; added to buffered soln., effect 
same as decreasing concn. of Cl. When 
chloramines furnish 25 ppm. available Cl in 
presence of 6 ppm. NHg, at pH 6-8 killing 
time 83-89 min. With chloramine to give 25 
ppm. Cl and 6 ppm. NH; at 20, 30, 40 and 
50°C., and pH = 10, log y = (— 0.370) log 
x + 2.334, where y = temp. and x = killing 
time in min. Killing time decreased 609% for 
each 10°C. rise in temp.—C.A. 


Investigations on Disinfection of Wa- 
ter With Ultraviolet Light. H. THOMSEN. 
Milchw. Forsch. (Ger.) 21: 125 (’42); Chem. 
Zbl. (Ger.) 1: 3155 ('42). Low-pressure ultra- 
violet light app. used in lab. expts. for dis- 
infection of water described. When 800 I. of 
water contg. Esch. coli and Pseudomonas 
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fluorescens iMuminated for 1 hr., 99.5°% of bay 
teria killed; only 90°, of spore-forming ba 
teria killed. Turbidities produced by addin 
skim milk or lime mortar to water had lite, 
effect on results. Disinfecting power of apy 
compared with that of h-p. ultraviolet ape 
and with heating to 85°C. With simil, 
periods of radiation 2 types of ultraviolet apy 
about equally effective. Heating to 85°¢ 
however, better method of disinfection g 
measured by no. of bacteria remaining alive 


W.P.R. 


Bactericidal Radiation. R. Denny 
TON. Am. Dyestuff Rptr. 31: 16 (42), | 
traviolet radiation between 2000 and 2800 | 
bactericidal. Ultraviolet generators prody 
ing radiation of 2537 A used in textile mills 
reduce bacteria in water supply.—C.A., 


Oligodynamic Action of Silver and Som 
Variables Affecting Its Action. OsvaLpo M 
REPETTO & FERNANDO MODERN. Rey. Inst 
Bacteriol. (Argentina) 11: 243 ('42). Pur 
water suspension of Esch. coli contg. 600 or 
ganisms per ml. requires only 0.000001 J 
concn. of Ag ion with 1-hr. exposure to inhibit 
totally subsequent development. Suspensior 
contg. 3,000,000 organisms per ml. required 
0.001 N concen. Presence of blood albumin 
or blood serum greatly decreased effectiveness 
of Ag ion. In presence of cryst. albumin, 
effectiveness of Ag decreased with increase in 
pH through range 3-9.—C.A. 


Disinfection of Mains at Ottawa. Henry 
P. STocKWELL. Can. Engr.—Wtr. & Sew. 
81: 8: 19 (Aug. °43). Portable chlorination 
equip. includes 300-lb. per day vacuum-type 
soln.-feed machine and _ single-cylinder, air- 
cooled gasoline engine with direct-connected 
water pump, whole being mounted, together 
with two 150-lb. Cl cylinders, on 2-wheel 
chassis constructed in dept.’s shops. Trailer 
body fitted with hinged top and removable 
side panels. During constr., all pipe lengths 
swabbed or sprayed with thin bleach white- 
wash and ends then protected with water- 
proofed canvas bags which remain in place 
until pipe ready for jointing. Completed 
main thoroughly flushed, filled with soln. 
contg. 100 ppm. Cl and allowed to stand at 
least 24 and preferably 48 hr. Sample for 
bact. examn. collected after flushing and second 
one 4 days after treatment, main being kept 
out of service until results satisfactory.—R&. 
E. Thompson. 
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Chlorination of Well Water. 1). Barros, 
& K. Bakos. Stschr. f. Hyg. u. 
infektionskr. 124: 2: 131 (Sept. 26, '42). 4 
shallow wells dug through sand and gravel to 
pth of + m. Water rose in holes until 
bout 1.5 cu.m. had collected. Water of 
good qual. chemically and bacteriologically. 
Expts. made in which water infected with 
ultures of Salmonella typhimurium (Breslau 
grain), Eberthella typhosa, Shigella dysenteriae, 
ind Esch. coli and then treated with bleaching 
sowder in doses of 0.6-2.0 ppm. available 
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Amendments to State Sanitary Code. 
Health News Supplement, N.Y. State Dept. 
{Health 19: 173 (Oct. 12,'42). Pub. Health 
Council of N.Y. State Dept. of Health, Sept. 
25, 42, adopted amendments to Chap. V of 
State San. Code effective Jan. 1,'43. Amend- 
ments give closer control to state and local 
health officers over water supply operation 
sich as requiring approval of new constr. 
and improvements, operating records, sample 
checking, reporting changes in pub. supplies 
and disinfection of new or repaired parts of a 
water system. Regulations for laving mains, 
governing cross-connections and use of dual 
supplies in hands of health authorities. Like- 
wise, rules relative to pumping equip., pro- 
tection of equalizing and distributing reser- 
voirs given. Drinking water supplies in fac- 
tories and other indus. plants come under di- 
rect control of local health officer.—P.H.E.A. 


Protection and Chlorination of Public Water 
Supplies. N.Y. State Health Dept. Bul. No. 
21 (42). Purif. of pub. water supplies defi- 
nitely reduced water-borne disease. Increased 
stream poln. and need to use such pold. water 
as source of supply makes effective purif. more 
dificult; requires technical control of treat- 
ment processes with vigilant inspection and 
supervision of watersheds to prevent further 
poln. Eff. operation requires trained opera- 
tors of water purif. and treatment plants as 
well as suitable app. and equip. Character of 
supervision frequently more important than 
type of equip. available. Essential, therefore, 
that operators know theory underlying water 
supply protection and purif. Bul. particu- 
larly well compacted with technical informa- 
tion essential to efficient water purif. and treat- 
ment. Subjects discussed include: ground 
Water; surface water protection and reservoir 
maint.; filtration vs. chlorination; Cl residual 
and flash tests; gaseous and soln. chlorination; 


emergency chlorinations; ammonia-chlorine 
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chlorine. Supplies of water drawn after in- 
tervals min., hr., and days. Mud at 
bottom of holes also examd. after 1 day and 
subsequently up several weeks. Bact. 
examn, of samples comprised direct plating of 


ol 
lo 


1 or 2 ml. on agar or selective solid media, 
filtration of vols. up to 5 1. through Seitz 
filter and incubation of filter pad in enrich- 
ment bile media with subsequent subculture. 
Mud examd. by shaking up with water and 
then treating in same way as 5-l. vols. of 
water.—B.H. 


QUALITY 


treatment; superchlorination; record-keeping ; 
cleaning and disinfection of new mains, reser- 
voirs and tanks; taste and odor control; acti- 
vated carbon treatment and cross-connections. 


Ralph E. Noble 


Practical Steps to Improve Water Quality. 
RENE Cyr. Eng. Cont. Rec. 56: 18: 20 (May 
5, 43). Recommendations of Que. Ministry 
of Health regarding several water supply prob- 
lems outlined. In one case, hydrant in hard 
ground found to be connected to sewer, render- 
ing contamn. of distr. system possible. An- 
other case dealt with involved cross-connection 
with indus. supply. Abandonment of munic. 
supply of Cap a I’ Aigle, derived from Lapointe 
Creek, in favor of existing semi-public supply 
from springs recommended.—R. E. Thompson. 

Chlorinator Installation at Nanaimo, B.C. 
Anon. Can. Engr.—Wtr. & Sew. 81: 3: 23 
(Mar. '43). Nanaimo, on Vancouver Island, 
will be first city in Canada to install new 
chlorination equip. in conformity with instruc- 
tions issued by Dominion Dept. of Pensions 
and Natl. Health under authority of order-in- 
council of July ‘42, whereby minister and 
officials of dept. given power to provide for 
treatment of any supply which is meance to 
health of civilians engaged in essential war 
activities and of members of His Majesty's 
forces. Supply derived from  550-mil.gal. 
reservoir 15 mi. from city on mountain stream. 
Pipeline delivers water to 2 service reservoirs 
of 14 and 18 mil.gal. capac., resp., whence 2 
parallel gravity lines—16’’ wood-stave and 
12” c-i.—carry water to distr. system. Auto- 
matic visible vacuum chlorinator will be in- 
stalled on each of latter pipelines. Dosage 
differential] 


will be controlled by pressure 

across orifice plates inserted in lines. Pop. 
served is 9800—6600 within city limits. Con- 
sumption varies from 1.5 to 2.5 mgd.—R. E. 


Thompson. — 


| 
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B* administrative order dated March 
12, 1943, the Water Division of 
the Office of War Utilities was estab- 
lished. 

On October 26, 1943, the Division 
was rearranged with respect to the 
functions of various sub-groups and 
the duties assigned to the individual 
staff members. 

The Administrative Officers 
tified with the new organization are: 
Arthur E. Gorman, Director, Water 
Division; Daniel V. McCarthy, Execu- 
tive Assistant; William D. Williams, 
Chief, Water Supply Section; Walter 
L. Leach, Deputy Chief, Water Sup- 
ply Section; Harvey S. Howe, Chief, 
Materials Distribution Section; New- 
ton B. Lyle, Deputy Chief Materials 
Distribution Section. 

Abel Wolman and Llyod Nelson 
continue as consultants to the Water 
Division. 

The principal contacts with water 
utilities will be developed and main- 
tained by the Regional Engineers of 
the Water Supply Section. 


iden- 


The functions of the Water Supply 
Section are: 

1. Obtaiii from federal agencies, the 
appropriate industries, and other 
sources, data bearing on requirements 
for water and prepare estimates of fu- 
ture requirements for water ; 

2. Ascertain and the 
adequacy of water supply systems and 


investigate 


Organization of the Water Division of the 
Office of War Utilities ; 


water resources for meeting the aboy 
requirements ; 

3. Program the use of existing faeilj. 
ties, the interconnection of systems, and 
the co-ordination of operations of sys. 
tems where such activities will provid 
greater availability of water ; 

4. Prepare program, 
and take the appropriate steps to de. 
velop the construction and installation 
of additional facilities necessary to cor. 
rect inadequacies of existing facilities 
with a minimum expenditure of critical 
materials ; 

5. Advise the Facility Clearance 
Board, Army and Navy Departments, 
other Divisions of WPB, and _ other 
planning agencies as to the availability 
of water at proposed locations for war 
plants or establishments ; and 

6. Work out arrangements — with 
utilities for water service connections 
to major war industries. 


recommend 


The functions of the Materials Dis- 
tribution Section are: 

1. Analyze and recommend priority 
and allocations actions on applications 
for authorization of construction 6 
water projects other than extensions 
to housing projects ; 

2. Process CMP forms covering a 
location of controlled material for aj 
proved construction ; 

3. Follow up the approval of wate 
works construction, and through ap 
propriate actions assist in expediting 
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Water Division. 
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eries of materials and equipment 
cater Works pre jects to assure their 
pletion as scheduled ; 

§ Cooperate with the Equipment 
«duction Branch of OWU in con- 
tion with its jurisdiction over manu- 
turers of water works equipment; 
3. Maintain necessary contacts with 
her Industry Divisions with 
mmufacturers to assure an adequate 
oply of materials and equipment re- 
sired for water works construction, 
yration and maintenance; and 
6, Develop through co-operation 
ith the Inventory Control Branch of 
WU more effective water 
rks material and equipment avail- 
ble to plant and in excess inventory 
‘ ytilities and of other agencies. 


use of 


The new regional organization of 


the Water Supply Section will permit 
the development of closer relations be- 
ween water utility operators and the 


The regional engi- 
eer will co-operate with water utili- 


tes in connection with their problems 


= ORGANIZATION OF OWU WATER DIVISION 


of maintaining supply and service dur- 
ing the war for all essential military, 
civilian and war production needs. | 
They will assist in developing neces- 
sary projects and after consultation — 
with utility operators prepare recom- — 
mendations as to materials and equip-— 
ment which must be recommended | é 
quarterly to the WPB Requirements 
Committee for allocation. They will 
review all major projects applications — 
from their respective districts espe-_ 
cially as to relative essentiality. Effec-_ 
tive October 20, assignments were 
made in that Section as follows: 


Region I1—New England and New 
York: 
Regional Engr., Bayard F. Snow, 
formerly Cons. Engr., Boston. 
Asst. Regional Engr., J. Walter — 
Ackerman, formerly Chief Engr. 
and Supt., Consolidated Water 
Co., Utica, N.Y. 
Region 1I—Pa., N.J., Md., Del., Va., 
N.C., and D.C.: 


wale! 
h ap. 
iting 
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WATER DIVISION OFFICE OF WAR UTILITIES 
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~ Regional Engr., George C. Sullivan, 
formerly Engr. with Blaw-Knox, 
Co., Pittsburgh. 

Asst. Regional Engr., 7. L. Hudson, 
formerly Senior Engr., U. 5S. 
Engr. Dept., Baltimore. 

Region I1]—Tenn., Miss., Ala., Ga., 
S.C., and Fila.: 

Regional Engr., Carl Simedberg, 
formerly City Mgr., Greensboro, 
N.C. 

Asst. Regional Engr., Howard S. 
Wakefield, formerly Asst. Engr., 
Charles T. Main Inc., Kingsport, 
Tenn. 

Region IV—Wis., Ul. Ind., 

Ohio, Ky., and W.Va.: 

Regional Engr., Frederick H. Weed, 
Formerly Cons. Water Works 
Eng. practice with Allen Hazen, 
Geo. W. Fuller, and James H. 

Fuertes. 

~ Asst. Regional Engr., Robert L. Me- 

Grath, formerly Engr., U.S. Dept. 

of Agric. Soil Conservation Serv., 

Washington, D.C.; prior to that 

Engr., Burns & McDonnell, Cons. 

Engrs., Kansas City, Mo. 


Mich., 


Emergency Aid 


Fuel and Allocations Branch to assist 


Any water department or company 


tension 5895. 
Room 2047, Washington, D. C.). 


hand or included in the wire: 


Company or department name 
Territory served 

Plants using coal—location, size 
Rail or water delivery for coal 
Equipment—type 
Kind of fuel 
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Region V—N.D., S.D., 
lowa, Kan., Mo., 
Texas and La.: 

Regional Engr., Ray B. Plum 
formerly Asst. Chief Eng, 
Stuart-Warner Corp.. Gre 
River Ordnance plant, Dixoy 

Asst. Regional Engr., II illig 


ae formerly Senior Conser 


tionist, U. S. Indian Service. 
C.C. Division, Phoenix, Ariz. 
Region VI—Wash., Mont., Op 
Idaho, Wyo., Calif... Nev.. Ut 
Colo., Ariz., and N.M.: 
Regional Engr., Gerald 


Engr. (R), U.S.P.HS 


under special assignment. For 


tly. San. Engr., San Franeis 
Water Dept. 


Asst. Regional Engr.—To be 

poined. 

With the exception of Mr. Arnold; 
Region No. 6, these engineers w 
have headquarters in Temporary 
Suilding, Washington, D.C. Mr. Ar 
nold will have his headquarters at th 
WPB District Office at 1355 Marke 


St.. San Francisco, Calif. a 


Minn., 
(kla., 


San. 


for Coal Users 


The Office of War Utilities has established a special service staff in it 


water, electric, gas, etc. operators to 


obtain coal needed for operation during the current emergency. 


which finds itself unable to maintain 


a safe suply of coal to operate its pumps, etc., should communicate wit 
Mr. E. F. Stevens (Telephone—Washington, D. C. 
Address—Office of War Utilities, Temporary Building R 


Republic 7500, Ex 


If a call is made, or a wire is sent, the following information must be 


Stocks on 


Storage capacity 


Monthly consumption 


Required for (or use from) stock 
Gross or net requirements 
Suppliers 
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The instructions below are for 
dance in the preparation of Form 
WPB-2774 which now replaces Forms 
pp-200, PD-200B, PD-1A, and 
CMPHC, with minor exceptions ex- 
ained in the instructions. Attention 
scalled to the provision in the instruc- 
tions relative to the preparation of 
sroject applications involving material 
sts of less than $10,000. 

Form WPB-2774 appeared on page 
79 of the July 1943, JouRNAL. It is 
now being revised to a minor degree. 
The new form will be shown in the 
December issue. 


When to Use Form WBP-2774 


Form WPB-2774 is to be used by 
Water Utilities when applying for (1) 
authority to begin construction, (2) 
ior priorities assistance, or (3) for an 
allotment of controlled materials. It 
must be used for these purposes in 
connection with every water utility 
construction or installation which is 
not already specifically authorized 
under orders of the War Production 
Board. Applicants should familiarize 
themselves with the specific author- 
zations given them in orders and 
amendments of the U-1 series. Ap- 
plications for projects involving con- 
struction of buildings not directly re- 
lated to the production, transmission 
and distribution of water should not be 
fled on Form WPB-2774 but) on 
Form WPB-617. Applications 
water extensions to Housing Projects 
subject to the restrictions of Order I. 


Instructions for Using Form WPB-2774 


41, shall continue to be filed on Form 
W PB-1290. 

Form WPB-2774 is also to be used 
in applying for an amendment to a 
previously submitted application when 
the Water Utility is requesting : 

1. An improved rating on one or 
more items previously authorized ; 

2. Additional or new items whether 
or not they require a rating and allot- 
ment of controlled materials ; 

3. Elimination of items whether or 
not they were previously rated and al- 
lotted controlled materials. 

Form WPB-2774 should also be 
used when the water utility 1s request- 
ing reconsideration of an application 
previously denied. 


How to Prepare Form WPB-2774 

Regardless of whether the applica- 
tion is being filed for new construc- 
tion or installation, as an amendment 
to a previously submitted application, 
or for reconsideration of an applica- 
tion previously submitted and denied, 
Section A should be filled in com- 
pletely with all pertinent information. 


Section A 


Section B—Description of and Neces- 
sity for Construction 


The wide variety of water works 
projects makes it desirable to give the 
applicant the fullest opportunity — to 
present in his own way information 
supporting his project. The informa- 
tion which the reviewing engineer 


7 | 
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needs is that which any reliable water 
works engineer would submit in sup- 
port of the proposed project. 

Most water works projects can be 
classified under five major divisions: 
Supply—Pumping—Treatment— Stor- 
age—Distribution. The outline of in- 
formation shown below will serve as a 
guide to the applicant in preparing data 
in support of a project. Information 
on only those items pertinent to the 
project being applied for need be sub- 
mitted. If the applicant wishes to add 
substantially to the items covered in 
this outline he may do so. Where a 
project involves more than one of the 
above five water works 
certain basic data which may apply to 
all could be summarized in a_ special 
section of the applicant’s report. 

In the case of amendments to or re- 
consideration of previous application, 
any of the information in Section b 
submitted in the original application 
need not be re-submitted. The ap- 
plication should, however, refer to the 
original and give in detail the addi- 
tional facts or representations on the 
basis of which the applicant requests 
an amendment or reconsideration. 

Projects involving material costs of 
less than $10,000 can be justified by 
supplying the information called for in 
the seven questions at the bottom of 
page 1 using the blank space on page 2. 
If this blank page is insufficient to 
record all the supporting data then the 
applicant should furnish the informa- 
tion on supplemental letter size sheets. 

Data regarding population to be 
served by a project and the quantity 
of water involved are necessary for all 


divisions of 


types of projects. 

Where possible, important informa- 
tion as to the which the 
hydraulic characteristics of a water 
plant are determined should be  sub- 


basis on 
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mitted. These include the size, leng 
location, capacity, elevation and char. 
acteristics of facilities requested. Ge, 
eral location maps, including topo- 
features and importap: 
elevations, are needed for most pr 
Profiles of pipe line and condyj 


graphical 


ects. 
with important sizes and _ elevation, 
should submitted. Contr 
factors used in design such as frictig; 
coefficients, filtration, hea 
and load curves for each hour on days 
of average and maximum use are us 
ful. In cases where special meteor 
logical factors such as rainfall, tempera 
ture, and evaporation are important 
to the projects, pertinent supporting 
data should be submitted. When prac 
tical, all maps and drawings submitte 
should be folded to letter size. 

If the application is for an entire) 


also be 


rates of 


new water system, it should be ac-J. 


companied by a reasonably complete 


report on the proposed system, on 
similar in 
consulting engineer would prepare for 


a client. 


Suggested Outline of Data to Be 
Submitted in Support of Applica- 
tions 

General 

a. Estimated present population 
b. Estimated population upon com 
pletion of project 
c. Water supply to system (millior 
gallons daily ) 

U pon Completion 

of Project 


Present 


2. Max. day 
3. Max. hour 


Furnish records to — substantiate 


above figures. 


character to that which af. 


Vol. 


lengt 
nd char 
d. Ger 
top 


Mportan: 


St pro 
conduit 
levation 
Contr: 
frictio 
hea 


on days 


are use 
neteors 
empera 
Nportan 
pporting 
en prac 
ibmitte’ 


entirel) 
be ac. 


omplete 


‘m, one 
vhich a 
yare for 


to Be 
pplica- 


ion 
n com 


mullior 


n pletion 


ject 


antiate 


a 


Percentage of water supplied by 


Domestic 
? Commercial 
Industrial 
4 Military = 


Unaccounted for 
Number of services 
Metered Unmetered Total 
| Domestic 
Commercial 
Industrial 
4, Military 


hr - 


if = 


Source of Supply 


iscontinued, now in use, and pro- 


4 sed ) 


|. Describe developments with map 
sowing location of each and relation 
water system. 

2. Description of aquifer and fur- 
ish logs of wells if available. 

3. Safe yield. 

4, Average withdrawal rate and 
of operation daily. 
5. Sources of power. 
6. Static water level including 
ale records of changes. 
7.Draw-down various’ with- 


avail- 


lrawal rates. 

8. Type, depth, and age of casing. 
9. Type and capacity of lift. 

10. Description of neighboring de- 
opments drawing water from same 
ayuifer and their effect upon the water 
table. 

ll. Reason. why discontinued 
ources cannot be put back into serv- 
ice, 


Surface Water Developments 
discontinued, now in use, and_ pro- 


posed 


Ground Water Developments 


1. Map showing location, size and 


topographical features of catchment 


area. 


2. Storage capacity of lage or reser-— 


-voir.—Available and potential. 


3. Minimum, maximum and average 


‘stream flow. 


4. Safe yield of source in MGD. 
5. Rainfall records by years 


months as recorded at nearest gaging | 
station. 


6. Evaporation factor used. 
7. Water rights of others to source 


8. Reason why discontinued sources 


cannot be put back into service. 


c. Other systems (now in use and — 
proposed ). 

If your supply is from another water 
system, furnish map indicating owner- 
ship, source, type of interconnection, 
amount of water to be obtained, fre- 
quency of use, pressure available, and — 
capacity of other system to meet your | 
demands. 

d. Quality of raw water (usually ob- 
tainable from State Board of Health 
if not in your files). 

Yearly 
Max. Min. Average — 

1. Temperature in degrees (f) 

2. Turbidity in ppm. 

3. Coliform organisms per 100 m. 1. 

4. Total hardness as CaCO, in ppm. _ 

J 


Chlorides in ppm. 


6. Iron as Fe in ppm. 

7. Manganese as Mn in ppm. 

8. Odor (indicate cause)—Char- 
acter and Concentration 

9. Color (indicate cause )—Stand-— 
ard Units 

10. pH. 

11. Other qualities pertinent to the — 


pre J ect. 


i 
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III. Treatment Plants 


a. Plan of proposed project showing 
relation to existing facilities. 

b. Description of treatments (in use 
and proposed ). 

c. Type, size, and capacity of exist- 
ing and proposed treatment units. 

d. Type and capacity of storage (ex- 
isting and proposed ). 

e. If softening is proposed explain 
reasons for the degree of treatment. 

f. Quality of water (If not furnished 
under 1. Source of supply). 


IV. Pumping Facilities 

a. Map showing locations of stations 
and their relation to system. 

b. Hydraulic elevations pertinent to 
all pumping operations. 

c. Type, size, capacity, speed and 
head characteristics of each pump (ex- 
isting and proposed ). 

d. Type, size and speed of prime 
mover of each pump. 

e. Purpose for which pump is used. 


V’. Storage Facilities 

a. Map of existing and proposed 
facilities showing size, capacity, and 
elevations controlling hydraulics of 
system. 

b. State whether elevated or ground 
storage, type of construction, kind of 
water to be stored, and operating ele- 
vations. 

c. Describe normal operations affect- 
ing withdrawal from storage. 


VI. Supply and Distribution System 


a. Furnish map and profiles of. sup- 
ply, transmission, feeder and distribu- 
tion mains pertinent to project, and 
including sizes, types and classes of 
pipe, location of valves and fire hy- 
drants, and other important appurten- 
ances. 


b. Boundary lines of pressure zone 
and range of operating pressure 
each. 

c. Indicate consumer class of dix 
tricts to be served, especially whey 
principal demand is for fire Protection 


Section C—Material requirements 

For statistical purposes the materiak 
and equipment required for a_ projec 
should be grouped and _ properly de. 
scribed in column (a) under the fol. 
lowing general classifications, 
with its own heading : 


each 


1. Water Supply (includes collect 
ing, storage and delivery facilities + 
treatment plant, pumping: station ¢ 
distribution system). 


2. Treatment Plant. 
‘ 
3. Pumping Station. 
4. Storage Facilities (in plant an 
distribution ). 


5. Distribution. 


project application may includ 
more than one of the above classifica- 
tions in which case the quantity of an 
one type of material or equipment use 
in the project should be pro-rated an 
listed under the proper group classi 
fication. For example, if a quantity \ 
cast iron pipe is required for a projec 
involving all five of the above classi 
fications it should be distributed among 
the five group classifications on. the 
basis of the quantity required under 
each. 

All materials and equipment re 
quired for construction of the projec 
should be described in column (a) am 
extended in columns (b) and (c 
whether they require a rating or not 

Similar materials differing as 
form or use should be described ai 
listed separately. For example, ste 
should be listed as structural shapes 
plates, bars, 


reinforcing rods, 


houl 


ake 
actu 
tes 
mits 
A 
erial 
shicl 
tudit 
hicl 
It 
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rents 
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the fol. 
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collect. 
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int an 
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projec: 
classi 
among 
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USING 


pper should be listed as sheets, bars, 
ds, wire, etc. 

Quantities of materials should be re- 
‘ted in terms of weight. Equipment 
tould be adequately described by 
ake, size, type, capacity and manu- 
«turing catalog number. The quan- 
jes of equipment should be listed by 


st 
ILS. 


A rating is necessary for all ma- 
vials and equipment the purchase of 
shich requires a preference rating in- 
{ding materials and equipment to be 
aken from minimum inventory and 
shich are to be replaced. 

It is important that a delivery date 
egiven in column (e) for each item 
‘material and equipment on which a 
iting is requested in order to provide 
roper scheduling and delivery as re- 
wired. 

Quantities listed in (f) 
should be on the same basis as those 
ayen in column (b). An X should be 
daced after each item in column (f) 
or which an allotment to be re- 
wested in Section D. 


column 


is 


controlled 


of 


Section D—Allotment 
materials 


The WPB-2774 application form 
yovides for a statement by the utility 
{the amounts of controlled materials 
an which a CMP allotment is neces- 
ary. The previous procedure, which 
required preparation by utilities 
fom CMP-4C after receipt of the 
roject authorization, longer 
necessary. 

In some cases the applicant may ex- 
ect to withdraw the controlled ma- 
enials required for a project from his 


of 


is no 


FORM~—2774 


practical working minimum inventory 


and replace them in a subsequent quar- 


ter. 
cated in Sections C and D 1s the quar- 
ter in which delivery will be authorized. 


In such cases the quarter indi- © 


The applicant should include in the — 


list of controlled materials for which 


an allotment is requested any con- — 


trolled materials required by his con- 
tractor on a construction project or 
required by the manufacturer of a 
CMP Class A product used for the 
project. * Information as to the gross 
weights of controlled materials re- 
quired by the A product manufacturer 
and the quarters in which he will re- 
quire delivery can, in most cases, be 
obtained from the manufacturer. 

Any increase or decrease in_ the 
quantity of controlled materials —re- 
quired for a project previously author- 
ized must be reported by filling an 
amended application on Form WPB- 
2774 requesting authorization for the 
change. 

Allotments are made to applicants 
on a quarterly basis. The allotment 
number indicates the quarter in which 
delivery is to be made. Authorized 
controlled materials orders to mills, 
warehouses or distributors should in- 
dicate the month in which scheduled 
for delivery. 

An allotment is valid for any month 
of the quarter for which it was author- 
ized provided it is not used to schedule 
delivery earlier than required. If it 
becomes necessary to use the allotment 
number for delivery of controlled ma- 
terials in a quarter other than that 
authorized, application must be made 
to the Office of War Utilities for the 
change. 
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We are Doing This for Uncle Sam 


Be leew Use Water Usefully program which the A.W.W.A. is promoting 
the request of the Government and in co-operation with the WPB. 


We wish to thank our members for their loyal response and their encourag 
ing support of our efforts, and we would like to hear from all of you how) 
like the Book, and what you think of Willing Water. 


Shown on the opposite page is a mailing piece from Water Conservat 
This item can be ordered from the A.W.W.A., as an advertisement for use 
your local newspaper, in sizes 3-col. or 4-col. 


If you are interested in a cut of the faucets for use on postcard mailing 
we can supply the line of four faucets, with three-line heading and statis 
below, in 34 in. x 6 in. size; or, if you prefer, you can order only the first thr 
of the faucets, without the heading, but with statistics below, in a size appr 

mately 2 in. x 4} in. You may want only one of the faucets with figures bel 

= 14 in. x 2 in. to fill a small space, and if so we will supply you with a¢ 
of any one of the faucets. 


How About Posters? 


The three-color posters are attracting attention. Used in windows, 
billboards, or in public buildings, they tell the story of use water usefully. Ha 
you asked your large customers about ordering some of the posters to promo 

the idea that their employees use all the water they need, but need all they us 
If you have not, why not ask your industrial and commercial accounts ab 
making use of one or more of the posters? 


Remember that all six of the newspaper advertisements illustrated int 
book Hater Conservation, have been set up for your use as posters. These a 
available in 4-col. (8 in.) size, on white coated stock at $20.00 for 500, or $3 
for 1000. 


Please send your orders in promptly, so there will not be too great a del 
in shipment. Send all orders to the American Water Works Association, 
Fifth Avenue, New York (18) N.Y. ae 

~< 


y( 


| 
| 
| 
Py 
| 
i 
| 


ting, is 


encourag 
1 he WY 


Servati 
T use 


mailing 
Statist 
first thrq 
appror 
res belo: 
vith a 


dows, 
y. Hay 
promo: 


they us 
nts abou 


“din th 
hese ar 
or 


t a dels 


tion, 


yOUR UNCLE SAM WANTS WATER WASTE STOPPED 


~ 


SLOW DRIP 1/32 INCH LEAK 1/16 INCH LEAK 1/8 INCH LEAK 


15 gallons per day 165 gallons per day 650 gallons per day 2,520 gallons per day 
105 gallons per week 1,155 gallons per week 4,550 gallons per week 17,640 gallons per week 
5.475 gallons per year 60,225 gallons per year 237,250 gallons per year 919,800 gallons per year 
Here Is How You Can Help Stop Waste ss 


1. Check all water outlets from attic to cellar. 7 - Ev 


2. Watch hot water faucets particularly. Hot water gaskets are __ 


affected by heat. wa 


3. Check flush tanks of toilets. Place laundry bluing in the tank. 
If there is a leak the water in the bow! will be colored. Try this | 
more than once; leaks are sometimes intermittent. 


4. Don’t leave the garden hose turned on over night. Each time — 
it is used turn the spigot off. 


5. Check waste in public washrooms of industrial plants, railroad _ 
stations, city recreation rest rooms; hotels, 


6. Whether residential, commercial, municipal or industrial cus- 
tomer, check for leaks; stop waste; repair leaks immediately. 


TURN IT OFF. 


= NAME OF WATER UTILITY ! 


» 


WATER IS NEEDED TO BUILD WAR MACHINES 7 : 
h 
All over the Nation Uncle Sam asks Water Customers to Stop Water Waste Oy . 4 
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OF 
SPARTANBURG WATER WORKS 


COMPOSITE REPRESENTATION 


OF WATER WORKS FACILITIES 
ELEVATED TANK 
| cr 
HIGH-LEVEL DISTRIBUTION —+— 
| 
ct 
| 1 
| : 8 
CHEMICAL 
LIME-ALUM-SOD 
| PRE-CHLORINATOR ACTIVATED CARBQ 
CHECK VALVE —» CONTROLLED 
ELECTRIC PUMP: 
s COAGULATING AND EN 
SEDIMENTATION BASIN 
+ 


RAPID SAND 
FILTERS 


Ol 


DISTRIBUTIVE SERVICE 


PUMPING STATION nr 


TO DISTRIBUTION SYSTEM 


4 


DISTRIBUTION — 


DISTRIBUTION 
RESERVOIR 


rey 


DISTRIBUTIVE SE 
PUMPING STA 


Vol. 3 
le 
STAMP 
HERE | 


UP-RIVER POLLUTION 
STOCK YARDS, PACKING 
HOUSES, CHEMICAL 
& INDUSTRIAL PLANTS 


COAL MINES, OIL WELLS 
IMPOUNDED 
SURFACE 3 


SUPPLY 


RIVER SUPPLY 


TRAVELING 
SCREEN 


WELL SUPPLY TO BE 1 
CO2 FURNACE 
AND SCRUBBER 


> 


WELL SUPPLY UNTREATED EXCEPT FOR | 


PID SAND 
ILTERS 


| CHLORINATOR AND SATURATED 
LIME FOR CORROSION CONTROL 


CLEAR WATER BASIN 


As 


UPLAND SOURCE OF SUPPLY 


_ COMPANY OWNED WATERSHED 
CONTROLLED TO PREVENT 


POLLUTION 
STATION CONTROL a= 


CHLORINATOR 


PURIFICATION CHLORINATOR — aerator 


CHEMICAL WELLS 
HOUSE 


WELLS 
DISTRIBUTIVE SERVICE 


4 
CLEAR WATER FILTERS = SEDIMENTATION CLARIFIER 
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MIXING STORAGE pre sen. 
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PPLY TO BE TREATED 


EXCEPT FOR CHLORINATION 


PRIMARY 
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IMPOUNDED 


GATE SURFACE SUPPLY 


TRAVELING 
SCREENS 


CHEMICALS ADDED FOR 
CONTROL OF 
ALGAE CROWTH 


CHEMICALS ADDED FOR 
CONTROL OF ALGAE 
GROWTH 
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This ‘Compania Rep- 
resentation of Water 
Works Facilities” was de- 
veloped by the Engineer- 
ing Dept. of the American 

ater Works & Electric 
Co., to be used in con- 
nection with its public re- 
lations program. It is 
presented here through 
the courtesy of that 
concern. 

This over-all schematic 
diagram may be used as a 
guide and inspiration for 
developing a specific dia- 
gram to fit any water 
works in presenting its 
story to its consumers. 

Additional copies of 
this sheet can be pur- 
chased from the A.W. 
W.A. at 10 cents each— 
to cover cost of handling 
mailing. 
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GATE HOUSE 
PREVENT scREEN HOUSE 
PUMPS 
PREPARED BY ENGINEERING DEPT,AMERICAN WATER WORKS & ELECTRIC CO., INC. & 


